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about glass pipe. See your CP Representative now for complete 
information. 
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How close does your filler come 
to these Wweigé Cemac figures? 


These are only rated capacities for 
Cemac 28 .. . they are exceeded in many 
dairies from coast to coast. 


What you see on the chart above 
are speeds we know Cemac 28 will attain. But 
there are many Cemac owners who are finding this 
filler regularly exceeds them. It’s easy to realize the balanced production 
these dairies are getting. With all types of products coming down the line 
at such speeds... production keeps moving throughout the plant. None 
of the other machinery has to slow down because of the filler... the dairy oper- 
ator gets his money’s worth from all his equipment throughout the daily run. 


If you’re not satisfied with your bottling operation, get the complete 
performance figures on Cemac. Compare them with the filler you are now 
using or with any other filler on the market. Once you’ve seen what 
Cemac can do... you’ll want a Cemac in your plant. 


CROWN CORK & SEAL CO. + Machine Sales Division * Baltimore 3, Md. 
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A 
of 
ot 
CREAM LINE MILK ........135 BPM dev 
HOMOGENIZED MILK ..... . 130 BPM 
«CHOCOLATE MILK ........ 125 BPM | 

20% CREAM...........120 BPM | 4 com 
RNS 195 
me 
scr 
Mg 
exc 
cor 
me 
gre 
tiv: 
gre 
| 
hi 


. T a meeting of the Sub-Committee on Standard 
£4 Methods for the Examination of Dairy Products 
co’ the American Public Health Association (A. H. 
} obertson, Chairman) on February 1, 1950, interest 
¢-veloped in the idea of a Synthetic Reference Agar 
azainst which candidate milk-colony agars might be 
s.andardized or evaluated. 

It had been the experience of Michael J. Pelczar, 
|. Howard Brown, Harriet D. Vera, and others that, 
using the same samples of milk, comparative colony 
counts in different lots of the standard Tryptone Glu- 
cose Extract Milk (TGEM) agar might show differ- 
ences far greater than +5 percent. At the 78th meet- 
ing of the American Public Health Association in 
St. Louis, 1950, Leon Buchbinder, Vivian Pessin, Yetta 
Barris, and Louis Pincus reported as much as 17 per- 
cent variation from the geometric mean. 

Following the Committee meeting of February 1, 
1950, Pelezar and Brown investigated the possibility of 
devising a synthetic medium for use as a reference 
standard. Their results were reported at the 78th 
meeting of the APHA. The synthetic medium de- 
scribed (known as Sa) contained 18 amino acids, 8 
vitamins, 3 purine bases, 2 pyrimidine bases, K2POs, 
MgSOs, glucose, and agar, all pure chemical substances 
except the agar. It might seem that this is an unduly 
complex mixture as compared with other synthetic 
media described in the literature but it must be borne 
in mind that the latter have been devised to support the 
growth of selected groups of bacteria and not quantita- 
tively whereas a milk count medium must support the 
growth of all species which may be found in milk and 


ty the 1918 Journal of Bacteriology, page 112, 
Leo F. Rettger stated in his presidential address 


or one that will of itself eliminate bacterial lag, 
will be a medium which furnishes satisfactory sub- 
stitutes for the intermediate bodies, in the form of 
amino acids and perhaps amines of simple composi- 
tion, and also certain growth-accessory substances. 
When such an artificial medium is available, our 
methods of enumerating * * * bacteria by the plating 
process will be attended with much greater success 
than they are now.” 


EDITORIAL NOTES 


SYNTHETIC REFERENCE AGAR 


SYNTHETIC CULTURE MEDIA FOR AGAR PLATE COUNTS 


to the Society, “A most satisfactory culture medium, - 


quantitatively. Not sterile skim milk was added to the 
synthetic medium as a nutritive substance but was con- 
tained in the TGEM used for comparison. 

The Sub-Committee of the APHA distributed to 17 
cooperating laboratories samples of Ss, TGEM, and a 
number of candidate media, all under code designation. 
The results of milk counts were subjected to statistical 
analysis by Vivian Pessin and reported at the 78th 
meeting of the APHA by Samuel R. Damon and C. A. 
Abele. Pelczar and Brown had found that if incubated 
for 96 hours the S4 plates yielded colony counts. and 
size closely similar to 48-hour counts in TGEM and by 
the addition of sodium ethyl oxalacetate to the Ss 
formula the time of incubation might be reduced to 72 
hours for comparable results. The results of the APHA 
tests reported by Damon and Abele showed a +5 per- 
cent agreement between the Ss and TGEM counts, 
also that the sample of Trypticase Glucose Extract 
Milk agar (BBL) gave similar agreement. 

Obviously different lots of TGEM are not a suffi- 
ciently rigid standard and it is suspected that this is a 
fault of any peptone medium. Such a synthetic medium 
as Sa should provide a more rigid standard. It is not 
proposed that a synthetic medium be used for routine 
milk counts but that it be used only as a “Reference 
Standard” for the acceptance of individual lots (not 
brands) of milk colony count agars. It would be for 
the appropriate Committee of the APHA to set up 
machinery for having lots of candidate media evaluated 
and properly labeled. One can not operate with an 
elastic standard. 


J. Howarp Brown 


Your Editor, J. Houston Shrader, quoted the 
above in his report on Media Composition and Bac- 
teria Counts of Milk, in the Fifteenth Annual Report 
of your Association, which at that time was under 
a former title. The quotation is repeated to show 
the fundamental and constructive thinking of these 
scientists. 

With these and other sources of information as 
building blocks, J. Howard Brown and Michael J. 
Pelczar report in this issue of the JouRNAL on an 
almost incredible achievement of assembling in suit- 
able proportion a group of amino acids, vitamins, 


~ 
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purine bases, pyrimidine bases, organic and inorganic 
salts, and dextrose with agar, which combination as 
a plating medium, synthetic in composition except 
for the refined agar ingredient therein, yields a col- 
ony productivity on pasteurized milks that averages 
only slightly below that given on the official plating 
medium currently recognized by the American Pub- 
lic Health Association. It is a distinct credit to the 
authors not only to have had the vision, but most of 
all to have accomplished so nearly a realization of 
that vision. 

The Subcommittee on Standard Methods for the 
Examination of Dairy Products of the American 
Public Health Association has encouraged the au- 
thors in their realization, because previously there 
has been no official reference standard by which 
colony productivities of candidate media or of suc- 
cessive factory batches of the same brand of medium 
could be determined. Comparison productivities 
under the direction of this Subcommittee in 1950, 
using the original S4 synthetic medium of the au- 
thors and the present official Standard Methods 


Some fourteen years ago Bill Palmer with a vision 
brought forth to a meeting the proposal to establish 
a journal for sanitarians. So firm was his belief 
that he invested personal funds to prove that it could 
be done. He brought fully printed samples. With 
this guidance, the Association embarked upon the 
publication of this Journal. Over the years, Bill 
Palmer expended the labor of love for the Journal, 
soliciting and arranging advertising, and worrying 
about the numerous regulations on printed matter, 
postal laws, date lines, and finances. From the seed 
of his vision developed the outstanding journal of 
its kind, the medium by which the objectives of all 
sanitarians is attained, understanding of the work 
of the profession. 

An association does not run by itself. The mem- 
bers, the committees, the officers must think, worry, 
sweat, to achieve the things that need to be done. 
We all must play our part in the affairs of this 
Journal. Its problems he made his own, as a father 
to his family. We in the Association shall miss his 
counsel, his “orations,” his momentary look of 
askance and raised eyes, but we shall continue to 
share, with memory of him, the Journal. Our grati- 
tude cannot cease. 


K. G. WECKEL 
President, 1.A.M.F.S. 


*Mr. William B. Palmer, Managing Editor of this Journal, died sud- 
denly on May 25. See obituary notice on page 125 


“BILL PALMER”* 


medium on both raw and pasteurized milk, have dis- 
closed an averaged productivity by the former ap- 
proaching 95 per cent of that by the latter. The 
present cost of the ingredients for the synthetic 
medium prohibits its use for routine determinations. 
The distinct advantage of having a synthetic medium 
for reference purposes is its reproducibility. 

Earle K. Borman, of the Connecticut State Health 
Laboratories, is now trying to organize a small 
group to study synthetic media. The aim of this 
study is to determine what combination of ingredi- 
ents is most satisfactory to give a colony productivity 
essentially identical to that given by the present 
plating medium and then to recommend to the 
American Public Health Association that such a 
combination be recognized as the standard synthetic 
medium for official reference use. 

The report by Brown and Pelczar is a noteworthy 
milestone in the progress to standardize methods for 
the examination of dairy products. 


A. H. RosBertson 


Bill Palmer (‘William of Orange’) was one of 
the old friends in milk sanitation for whom I had 
come to have a feeling of real affection. One of his 
outstanding characteristics was his unusual sense of 
humor. To me his passing means the loss of an- 
other good friend. To the Association, however, it 
is much more than that. He and Dr. Shrader, to- 
gether, were almost wholly responsible for the 
establishment of our Journal. Together they have 
made it the popular and successful publication it is 
today. There, no doubt, will be another managing 
editor—but never another Bill Palmer. 

B. Brooks 


Flags are flying at half-mast and the whole world 
of milk sanitarians is in mourning for one of their 
oldest and most beloved members. His wide knowl- 
edge, sound judgment and vast experience will be 
sadly missed in the councils of the Association. No 
longer will his name appear as business manager of 
the Journal which he helped found and to which he 
gave his full measure of devotion. 

Bill Palmer and milk sanitation are synonymous 
to the older members of the Association. He stood 
for the best in all things at all times regardless of the 
opposition or the odds. Men like Bill don’t happen 
along every day. They come once in a century. 

Bill, we are glad we knew and had the inspiration 
of your undying devotion to a great cause. We are 
going to miss you more than we knew. 


F. W. Fasian 
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EpiTorIAL Notes 


BILL PALMERS PASSING !S A DISTINCT LOSS TO OUR ASSOCIATION 
AND THE ENTIRE PUBLIC HEALTH PROFESSION. HE WAS LOVED 
FOR HIS SERIOUS AND THOROLY CONSCIENTIOUS DEVOTION 
TO HIS LIFES WORK AND IDEALS ENLIVENED BY HIS GOOD 


HUMORED FUN MAKING DISPOSITION. 


WILL MISS HIM GREATLY. 


His name was William B. Palmer—‘“but the 
ellers called me Bill.’ Everybody in the milk in- 
custry in these parts—and many in the related fields 
‘f£ public health and civics—knew Bill. He liked 
veople, and this interest kept him circulating, mix- 
ng, quipping. We all were exposed to his seemingly 
-xhaustless repertoire of stories. His spirit was 
uoyant, always cheerful. His character was above 
reproach. He was the public officer whose integrity, 
honesty, and intelligence everyone respected. No 
taint of sordid deals besmirched his record. No 
double dealings, nothing “that maketh a lie,’”’ can be 
attributed to him. Honest, upright, conscientious, 
indefatigable in the public interest—he was the kind 
who had the confidence of both the industry and the 
public. He held it for 35 years. The City Hall at 
Orange, N. J., will be draped in mourning for a 
month. 

THE ASSOCIATION OF MILK AND Foop SANI- 
TARIANS, INc., has lost one of its most stalwart sons. 
He was its president in 1931-32. Many of its com- 
mittees he chairmaned. At every meeting Bill was 
active, both on the floor and in the halls. He was 
no shrinking violet. He was deeply interested, 
broadly informed, and vocally expressive—much. 

His greatest work for the Association was his 
fathering of the Journal of Milk and Food Tech- 
nology. For several years in the 1930s, he tried to 
get the Association to undertake the publication of 
a periodical to replace its Annual Report series (which 
carried the papers that had been presented at the 
respective annual meetings). The membership num- 
bered about 250, a figure that had held rather con- 
stant for many years. Encouraged by the then 
President, Dr. J. G. Hardenbergh, he presented at 
the 1937 convention, at Louisville, Ky., a sample 
journal such as he believed the Association could 
handle. This Exhibit A, so to speak, was the first 
copy of this Journal. He had it printed on his own 
responsibility, and brought a bundle of copies, right 
off of the press, down to the train, barely making it. 
This constituted Volume 1, Number 1, 1937. The 
other members of the Committee were: C. Sidney 


| ADMIRED BILL AND 
GEORGE W. PUTNAM 


Leete, Dr. J. J. Regan, Dr. J. H. Shrader, and Dr. 
J. A. Tobey. From that day to the day of his death, 
he personally and single-handed conducted all the 
business affairs of the Journal. 

In the management of the Journal, he revealed his 
business ability. Never once was the publisher kept 
waiting for his money; regularly, we took our cash 
discount. He conducted all the business part of the 
Journal — advertisements (solicitation, contracts, 
rates, etc.), subscriptions, publication contracts and 
specifications, orders, etc. — without secretarial help 
of any kind. Regularly, night after night for these 
past thirteen and one-half years, he has typed his own 
letters, filled orders, sent out sample copies, billed our 
debtors, entered the accounts, thought and lived the 
Journal. The new format is his latest major contribu- 
tion to the Association. 

The old guard dies but it never surrenders. He 
wore himself out in the cause that he loved. Such 
loyalty, devotion, and ability — all mixed into a per- 
sonality—are irreplaceable. We still cannot realize 
that he is gone. Probably we'll awaken to this only 
too soon. How we leaned on him! But his influence 
lives on. His work continues. We are encouraged 
by the memory of his devotion and his ideals. 

Our grief slows us down. We think of what he 
meant to us. We see him bigger than his job. We 
see him encouraging the discouraged, giving helpful 
ideas to those who are in need (many a confused 
dairyman has been set straight and put on “the 
straight and narrow” by his constructive counsel, 
even to the laying out of plants). We see a healthier 
community — many persons living useful lives who 
but for his efforts would not be living. We see the 
milk industry where he touched it, better for his 
influence. We see his community, his state, his Asso- 
ciation, the Journal — now going to 53 foreign coun- 
tries —all helped and enlarged and strengthened 
because he lived and cared. This means vision, crea- 
tiveness. This is an expression of a life that was 
divinely sparked. He left the scene a better one 
than what he had found. 

J. H. SHRADER 


Thirty-eighth Annual Meeting 
| GLENWOQD SPRINGS, COLORADO, Sept. 26-29, 1951 
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SYNTHETIC CULTURE MEDIA FOR REFERENCE 
USE IN DAIRY BACTERIOLOGY* 
J. Pevczar, Jr., Px.D. 


Associate Professor 
University of Maryland 


AND 


J. Howarp Brown, Pu.D., Sc.D. 


Associate Professor Emeritus 


Having noted that different lots of 
the same brand of milk plating agar 
showed considerable irregularity in col- 
ony counts of the same samples of 
milk, the authors devised a reproduca- 
ble synthetic medium in dry form 
which might serve as a Reference 
Standard against which different lots 
of peptone media could be evaluated. 
Milk samples plated in this synthetic 
medium yielded colony counts com- 
parable to those obtained in samples 
of the TGEM medium of two different 
manufacturers provided only that 
plates containing the synthetic medium 
were incubated longer to allow for the 
somewhat slower development of the 
colonies. 


ue standardization of any bacteri- 

ological medium, from the stand- 
point of its chemical composition and 
hence its nutritive characteristics, in 
the strict sense of the word presents 
a difficult problem when such varia- 
able ingredients as peptone, meat ex- 
tract, yeast extract, etc. are em- 
ployed. This is particularly true 
when the medium is used for the 
cultivation of numerous species of 
bacteria from samples which may 
vary considerably both as to total 
number and types present. Such is 
the case with the present standard 
Aryptose-glucose-beef extract—milk 
(1 percent of skimmilk to be added) 
agar (TGEM) medium used in bac- 
teriology. 

Numerous individual studies and 
surveys have been conducted in the 
past in an attempt to arrive at a 
formula which would be superior to 
the tryptone glucose beef-extract 
agar (TGEM) since this medium 
possesses certain undesirable fea- 
tures (Black). 

In such studies and under the 
present circumstances it is usual to 
evaluate all candidate media in terms 
of the corresponding performance of 
TGEM agar. The assumption must 
be made that all factory batches of 
media prepared according to the 
performance when tested with milk 
TGEM formula will give identical 
samples. That this assumption is 
correct. is improbable. 


* Presented at the Coordinating Committee on 
Laboratory Methods of the American Public 
Health Association at the 78th Annual Meeting 
in St. Louis, Mo., November 1, 1950. 


A more rational and scientific ap- 
proach to this problem would be to 
assemble a medium of synthetic com- 
position, consisting of pure chemical 
compounds, except agar, to serve as 
a “Reference Medium,” against 
which candidate peptone media or 
all lots of the standard medium 
could be judged for suitability as 
milk count media. Such a “Refer- 
ence Medium’ would have the ob- 
vious advantage of being readily and 
exactly reproducible. To arrive at 
the formula of such a “Reference 
Medium” might well be a formidable 
task, but the tremendous accumula- 
tion of knowledge on bacterial nutri- 
tion during the past ten years does 
not make it seem impossible. 

The experimental data which fol- 
low constitute preliminary attempts 
toward the development of such a 
“Reference Medium.” 


EXPERIMENTAL 


In an attempt to formulate a me- 
dium of synthetic composition which 
might support the growth of most of 
the bacteria present in milk, we have 
elected to prepare what might be 
referred to as “shot gun” mixtures 
of amino acids, vitamins, purines, 
pyrimidines, salts, carbohydrate and 
agar. Selection of compounds, the 
amounts, and combinations, were 
based upon results reported for the 
growth of various microorganisms in 
chemically defined media. Generally, 
liter quantities of a medium were 
prepared employing conventional 
technics common to preparation of 
synthetic media for bacteriological 
studies. The media were sterilized 
by autoclaving for 10 minutes at 15 
Ibs pressure. 

Evaluation of media prepared in 
the above manner was attempted by 
plating samples of raw and pasteur- 
ized milk in multiple sets of dupli- 
cates. One set of the duplicates 
would receive TGEM agar (1 per- 
cent sterile skimmed milk added) 
and the remaining sets would receive 
the experimental synthetic media. 
Plates were incubated at 35° C for 


Dr. Michael J. Pelczar, Jr., was graduated 
from the University of aryland in 1936, 
and received an M.S. from the same institu- 
tion in 1938. He received his Ph.D. from 
the State University of Iowa in 1941 after 
majoring in bacterial nutrition and biochemi- 
cal activity of microorganisms. He served 
as bacteriologist in the U. S. Army Sani- 
tary Corps 1942-46, and has been on the 
staff of the University of Maryland Bac- 
teriology Department since 1946. 


48 hours, at which time colony 
counts were made and the size and 
countability of colonies in various 
media were compared. The plates 
were reincubated at the same tem- 
perature for an additional 24 or 48 
hours (sometimes longer) and the 
colony count and colony size again 
determined. After several such trials 
it was decided to eliminate the use 
of raw milk samples as they did not 
provide a severe enough criterium 
for judging the performance of the 
synthetic mixes. 

One of the first formulae which 
seemed to warrant more detailed 
study was the medium designated as 
S4, the ingredients of which are pre- 
sented in table 1. Additional quanti- 
ties of this medium were prepared 
and pasteurized milk samples plated, 
in duplicate sets, using S, and 
TGEM agar containing 1 percent 
sterile skimmed milk. Incubations 
and recording of results were car- 
ried out as described earlier. Gen- 
erally, five or ten pasteurized milk 
samples were plated on any one day. 
Approximately 100 samples have 
been examined to date, at various 
times of incubation. It is felt that 
the number of milk samples counted 
in the two media is not large enough 
to permit a valid statistical analysis. 
Therefore, a series of counts, typical 
of results obtained with the S4 me- 
dium is presented in table 2. 

Growth in the Sq medium was 
extremely slow. Generally only a 
small percentage of the number of 
colonies appearing in the TGEM 
agar at 48 hours were countable in 
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che Sg medium at the end of the 
same incubation time. In addition, 
the colonies in this medium were 
extremely small and consequently 
difficult to count. Upon incubation— 
of the Sq agar plates for an additional 
24 hours, the colony count increased 
with a corresponding increase in 
colony size. In many instances the 
count at this point did not equal the 
48-hour count obtained in TGEM 
agar. After another 24 hours incu- 
bation (a total of 96 hours) there 
appeared to be more general agree- 
ment between the 48-hour count in 
TGEM agar and the 96-hour S,4 
agar count. However, some excep- 
tions are to be noted. 

A disconcerting feature in these 
experiments is the extremely vari- 
able pattern obtained with various 
milk samples, which in turn is indica- 


SYNTHETIC CULTURE MEDIA 


TABLE 1 
Composition of S, Medium 
_'mino Acids: Grams per liter Vitamins Micrograms per liter 

DL-Isoleucine ........... 0.2 5 
DL-Aspartic acid ........ 0.2 Milligrams per liter 
DL-Norleucine .......... 0.2 0.5 
L- sts 0.2 Pyridoxamine .......... 0.5 
DL-Methionine .......... a Nicotinamide .......... 1.0 
DL-Glutamic acid ........ 0.2 0.5 
DL-THLOOMME 0.2 Ca-pantothenate ....... 0.5 
Purines & Pyrimidines 
DL-Tryptophane ......... 0.4 5.0 

2.0 
MgSO, 0.1 


tive of the variable bacterial popula- 
tion. Such results necessitate ex- 
amination of an extremely large 
number of milk samples which in 
turn requires preparation of ex- 
tremely large quantities of the syn- 
thetic medium. (Perhaps an alter- 
native method of comparing the 
performance of the experimental me- 
dium might be feasible, i.e. use of 
pooled milk samples or a selected 
set of pure cultures used as test 
organisms). 

Subsequent experiments were per- 
formed in an attempt to improve the 
performance of the Sq medium, i.e. 
to obtain more and larger colonies 
during an incubation period of less 
than 96 hours. The following sup- 
pleménts, individually or in various 
combinations were added to the S4 
formula. 


a. Amino acids—concentration of each doubled 


b. Vitamins— 
c. Purines and pyrimidines— “ 
Addition of : 


“ 


“ 


d. Inorganic salts (mgms. per liter): NaCl (10), FeSo.w7H:O (10), 
MnSO,°4H:O (10), CuSO,.°4H2O (trace), MgSO,*7H:O (200). 
e. Fumaric acid (0.05 percent) and Sodium ethyl oxalacetate (0.05 percent). 


f. Sodium citrate (0.05 percent). 
g. Sodium acetate (5.0 percent). 
h. Tween 80 (0.2 percent). 

i. Ascorbic acid (0.1 percent). 


TABLE 2 


Past. Mirk Counts on TGEM-+S, 
COLONIES/ML x 10? 


[GEM Ss 
48 hrs 48 72 96 
12 12 14 14 
25 10 19 33 
34 13 25 39 
51 38 42 3 
85 40 80 100 
89 49 100 110 
58 36 68 69 
136 61 87 90 
139 65 73 75 


TGEM 
48 hrs 48 72 96 hrs 
26 22 23 23 
64 12 33 58 
95 30 92 103 
144 56 138 154 
38 35 37 37 
94 38 87 105 
57 39 57 
3 2 2 6 
40 15 20 25 
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Obviously, with such an array of 
media to test, it was not practical to 
perform a large series of milk counts 
in each. In most instances, a pooled 
milk sample was employed, repre- 
senting five or ten individual samples 
of pasteurized milk. Several of such 
pooled samples were used. Plate 
counts were conducted simultan- 
eously using TGEM agar and the 
unsupplemented S4 agar. The usual 
comparisons were made. 

A significant and consistent re- 
sponse noted was noted only in the 
S4 meduim containing sodium ethyl 
oxalacetate. Colony development, 
both in total number and size, was 
superior to that obtained with the S4 
agar. Although the 48-hour count 
was considerably less than the 48 
hour count on TGEM agar, the 
count after 72 hours incubation, in 
most instances equalled or surpassed 
the 48 hour TGEM agar count. A 
series of counts made on pasteurized 
milk samples using these two media 
is presented in table 3. 

Finally, the Ss agar supplemented 
with 0.05 percent sodium ethyl ox- 
alacetate has been compared with 
TGEM agar with respect to its 
ability to support the growth of some 
50 pure cultures of bacteria. These 
cultures, selected from a stock cul- 
ture collection, were streaked (or 
stabbed) on an agar slant of each 
medium and incubated at 35° C. 
Cultures used represented species of 
the following genera: Micrococcus, 
Bacillus, Aerobacter, Mycobacteri- 
um, Achromobacter, Alcaligenes, 
Proteus, Lactobacillus, Streptococ- 
cus, Pseudomonas, Serratia, Escher- 
ichia, and Microbacterium. All or- 
ganisms grew on both media. Only 
in a few instances was the growth 
on the TGEM agar more profuse 
than on the synthetic agar medium. 


Discuss1IoN AND SUMMARY 


Bacterial counts of pasteurized 
milk samples, as determined in syn- 
thetic agar media after a 48-hour 
incubation period, were considerably 
lower than those determined by us- 
ing TGEM agar. However, by pro- 
longing the incubation period (96 
hours for S4 agar and 72 hours for 
S4 agar+sodium ethyl oxalacetate) 
counts approaching those of the 48- 
hour TGEM agar count could be 
obtained. Attempts to obtain early 
colony development on the synthetic 
agars have thus far failed. The de- 


(Continued on page 97) 
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INFLUENCE OF PENICILLIN IN MILK ON TOTAL 
AND COLIFORM BACTERIA PLATE COUNTS* 


H. H. WILKowskE AND W. A. KRIENKE 


Department of Dairy Science 
Florida Agricultural Experiment Station 
University of Florida 


Storage of milk at 10° C for 72 
hours that contained 1.0 unit of peni- 
cillin per milliliter of milk resulted in 
no significant increases in total plate 
counts while the counts increased con- 
siderably in control samples under sim- 


ilar conditions. Although this would 
indicate a preservative property of pen- 
icillin it is recommended that penicillin 
not be added to market milk for rea- 
sons which are discussed. Coliform 
plate counts were not affected by as 
much as 10 units of penicillin per mil- 
liliter of milk. A decrease in penicillin 
concentration in milk indicated possi- 
ble production of a “penicillinase” by 
the coliform organisms. 


ENICILLIN is best known for its 

activity against gram-positive 
microorganisms. The streptococci 
and micrococci (staphylococci) asso- 
ciated with bovine mastitis generally 
are found to be inhibited by this anti- 
biotic.» Various commercial prepa- 
rations of penicillin are available for 
use in the treatment of mastitis, es- 
pecially in those cases of inflamed 
udders where the gram-positive or- 
ganisms are suspected of being the 
causitive agents. After infusion of 
penicillin (ointment base) into cows 
udders, the milk drawn therefrom 
for the next few days has been found 
to contain sufficient amounts of peni- 
cillin to cause significant reduction 
of acid development in dairy starters. 
It has been observed that the lactic 
acid producing ability of Streptococ- 
cus lactis bacteria in starters was 
markedly reduced by the presence of 
as little as 0.1 unit of penicillin per 
milliliter of milk.** Growth inhibi- 
tion of lactic streptococci in com- 
mercial dairy starters, due to the 
presence of penicillin, is evidenced by 
slow or no acid production which re- 
sults in uncoagulated vats of milk 
intended for the manufacture of 
cheese and buttermilk. 

Milk sanitarians have observed in- 
stances of unusual decreases in bac- 
terial plate counts of milk produced 
by the same dairyman ; changes from 
relatively high counts to abnormally 


* Florida Agricultural Experiment Station Jour- 
nal Series No. 3, Willard M. Fifield, Director. 


Gainesville, Florida 


low counts occurring over periods of 
only a few days. Questions have 
been raised regarding the possible 
effects of penicillin on bacterial plate 
counts of milk from cows treated 
with the antibiotic or when the anti- 
biotic had been intentionally added 
to the milk as a preservative.* The 
purpose of this investigation was to 
determine the influence of penicillin 
on the total and the coliform bacteria 
counts of milk. Effects of the anti- 
biotic on Escherichia coli and Aero- 
bacter aerogenes were studied by 
employing pure cultures of the or- 
ganisms. Observations were made, 
also, on the inactivating effects of 
Escherichia coli on penicillin. 


EXPERIMENTAL 

In order to investigate the influ- 
ence of penicillin on the total and 
coliform plate counts, samples of 
mixed raw milk (composite from 
several cows) were obtained from a 
herd of dairy cows known not to 
have been treated with penicillin or 
other antibacterial agents during a 
period of several months prior to this 
study. Known amounts of penicillin 
were added aseptically to various 
aliquot portions of these samples. 
Crystalline sodium penicillin “G” 
was appropriately diluted in sterile 
distilled water so that when 1 ml was 


Dr. H. H. Wilkowske is Assistant Professor 
of Dairy Manufacturing at the University of 
Florida. He received his B.S. and M.S 
degrees in 1940 and 1942, respectively, 
from Texas Technological College. He 
served as U. S. Navy officer for 4 years. In 
1949 he received his Ph.D. degree in dairy 
bacteriology from Iowa State College. He 
is Secretary-Treasurer of the Florida Asso- 
ciation of Milk Sanitarians. 


added to 99 ml of raw milk the de- 
sired final penicillin concentration 
was obtained. Penicillin concentra- 
tions of 0.1, 1.0, and 10.0 Interna- 
tional Units per milliliter and peni- 
cillin-free controls were employed. 
The samples were stored at 10° C 
(50° F) since this temperature per- 
mits slow bacterial growth in milk. 
The samples were plated at intervals 
selected to indicate trends in bac- 
terial population changes. 

Several trials were made, the milk 
in all cases coming from the same 
herd. Initial plate counts were dif- 
ferent in the various trials since the 
milk was obtained on different days. 
Therefore, the results could be com- 
pared only with respect to general 


TABLE 1 


INFLUENCE OF PENICILLIN ON STANDARD PLate Counts or Raw MILK 


Units of Hours held at 10° C 
penicillin 0 24 72 144 
Total count per milliliter 
0.0 22,000 45,000 490,000 330,000,000 
0.1 = 39,000 54,000 180,000,000 
1.0 : 18,000 17,000 86,000,000 
10.0 as 14,000 17,000 320,000,000 
Coliform count per milliliter 
0.0 1,100 470 1,000 340,000 
0.1 6 660 830 260,000 
1.0 ° 700 580 240,000 
10.0 ” 540 930 280,000 


92 
ire 
a 
a 
oe 
\\ 
ce 
li 
p 
ir 
| 
re 
b 
1 
Cl 
a 
a 
hi 
d 
n 
V 
a 
f 
i 
( 
i 
1 
| 


_rends which were essentially the 
-ame in each trial. A representative 
rial is shown in table 1. 

Prior to the addition of penicillin, 
he initial total count was 22,000 per 
al and the coliform count was 1,100 
er ml. There was a continual in- 
rease in the total count of the con- 
rol sample during the six-day stor- 
ge period but the coliform count 
lecreased during the first 24 hours 
ind then increased. 

The presence of 1.0 unit or more 
yenicillin per ml in the raw milk re- 
sulted in marked retardation of mi- 
‘robial growth for at least 72 hours. 
\Vhen only 0.1 unit per ml was pres- 
ent, growth was more rapid but was 
considerably less than in the penicil- 
lin-free control. 

There was a drop in the coliform 
count after 24 hours at all levels of 
penicillin which was followed by an 
increase in count during the re- 
mainder of the storage period. The 
results indicate that coliform plate 
counts are not appreciably affected 
by concentrations of penicillin up to 
10 units per ml. The decrease in the 
coliform counts after 24 hours stor- 
age did not appear to be the result of 
action of penicillin since the penicil- 
lin-free control showed a similar 
decrease. 

In the second series of experi- 
ments, pure cultures of the coliform 
organisms E. coli and A. aerogenes 
were used. The cultures were grown 
at 35° C in autoclaved (15 pounds 
for 12 minutes) skimmilk. Twenty- 
four hour cultures were used as 
inoculum after suitable dilutions had 
been made in sterile distilled water. 
In order to effect the highest degree 
of control of the numbers of organ- 
isms in each sample, autoclaved milk 
was divided into aliquot portions 
after a single portion had been inoc- 
ulated. This was followed by aseptic 
addition of the various desired 
amounts of penicillin. Penicillin 
concentrations up to 1000 units per 
milliliter were used. The storage 
temperature was 10° C (50° F). 
The time intervals at which coliform 
plate counts were made and the re- 
sults obtained are shown in table 2. 

Initial counts of 840 and 430 per 
milliliter for the E. coli and A. aero- 
genes, respectively, were obtained. 
Unlike.the coliform plate counts of 
raw mixed milk, when pure cultures 
of the two microorganisms were 
used, the penicillin-free controls did 
not show any decrease during the 
first 24 hours. Over a period of time 


INFLUENCE OF PENICILLIN ON PLATE CouNTS 


TABLE 2 


INFLUENCE OF PENICILLIN ON Escherichia Coli anv Aerobacter Aerogenes 
IN SKIMMILK 


Hours stored at 10° C 


Units of 
penicillin 0 24 48 rf 3 96 144 
Escherichia coli 
0 840 1900 17,000 360,000 1,700,000 63,000,000 
10 = 1200 12,000 300,000 2,100,000 60,000,000 
100 %: 670 8,400 82,000 960,000 39,000,000 
1,000 0 0 0 
Aerobacter aerogenes 
0 430 720 4,100 27,000 130,000 800,000 
10 4 530 1,600 10,000 50,000 190,000 
100 470 1,700 11,000 53,000 180,000 
1,000 sg 400 50 1 1 1 


* Counts below 30 are averages of actual number of colonies on plates from one milliliter samples of 


material. 


the number of A. aerogenes organ- 
isms was somewhat less than the E. 
coli organisms and more nearly like 
that of the coliform plate counts of 
raw mixed milk. At 10° C both 
cultures showed progressively higher 
counts over the six day period. In 
the milk containing 10 units of peni- 
cillin per milliliter, the two cultures 
exhibited slow growth. There was 
less growth in the presence of 100 
units per milliliter. In the presence 
of 1000 units per milliliter both cul- 
tures were inactivated after a few 
days. 

Since both the coliform plate 
counts of raw milk and those of the 
pure cultures showed that penicillin 
apparently lost its effectiveness in the 
presence of coliform organisms after 
a few days storage at 10° C, a study 
was made to determine the rate and 
amount of penicillin inactivation in 
milk by EZ. coli. One thousand units 
of penicillin were added per milli- 
liter of milk. This was inoculated 
with £. coli and held at 10° C. At 
the end of 24 and 48 hours of incuba- 
tion, portions of the material were 
heated to 80° C for 10 minutes ; such 
treatment being sufficient to inacti- 
vate all remaining E. coli without 
inactivating the remaining penicil- 


lin? Serial dilutions of this milk 
were made with penicillin-free milk 
to determine the highest dilution of 
heated test material that was active 
against a lactic acid producing cul- 
ture. A commercial butter culture 
(starter) was used to supply the 
susceptible test organisms, using 3 
percent inoculum in autoclaved skim- 
milk. A standard curve, as out- 
lined by Krienke,’ was prepared with 
known concentrations of penicillin. 
After incubating at 35° C for 4, 5, 6, 
and 7 hours, titratable acidity deter- 
minations were made. By observing 
the highest dilution of the unknown 
test material active against a lactic 
acid producing culture and compar- 
ing it to the known standard curve, it 
was possible to approximate the re- 
maining penicillin activity in terms of 
units per milliliter of milk. 

The coliform plate counts and the 
corresponding remaining penicillin 
activity are shown in table 3. Two 
trials were made, the milk in the 
first having an initial count of 850 
per ml and assayed at the end of 24 
hours and the milk in the second 
trial having a count of 130,000 and 
held for 48 hours prior to penicillin 
assay. It was found that although 
the control E. coli counts increased, 


TABLE 3 


INFLUENCE OF E. Coli ON PENICILLIN ACTIVITY 
(Skimmilk medium at 10° C) 


Coliform count 


Penicillin units 


Trial 1 0 hours 24 hours 0 hours 24 hours 
E. coli+penicillin 850 3 1,000 200 
E. coli only 17,000 

Trial 2 0 hours 48 hours 0 hours 48 hours 
E. coli+penicillin 130,000 300 1,000 80 
E. coli only 5,000,000 
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the test samples containing 1000 
units of penicillin decreased in num- 
bers of coliform organisms. The 
penicillin activity also decreased over 
periods of 24 and 48 hours from 1000 
to 200 and 80 units per ml respec- 
tively. In the two trials the inocu- 
lums used were 10® and 10* dilu- 
tions of a 24 hour E. coli skimmilk 
culture. Whether penicillin inacti- 
vating material was carried over with 
the inoculum has not yet been deter- 
mined. 


DIscUSSION 


The presence of 0.1 unit of peni- 
cillin per ml in raw milk has been 
found to influence normal microbial 
growth at 10° C. -One unit of peni- 
cillin per ml was sufficient to retard 
growth for three days. Higher peni- 
cillin concentrations appear to lower 
the total plate counts of milk for 
three days. When the predominating 
organisms in milk are lactic strepto- 
cocci inhibition by less than 1.0 unit 
per ml of penicillin has been ob- 
served.*.* Thus the presence of 1.0 
or more units of penicillin in market 
milk results in a temporary preserva- 
tive action. Since the total plate 
counts were high after six days it 
appeared that some of the sensitive 
organisms had become penicillin re- 
sistant. Various naturally resistant 
types of microorganisms probably 
also were present. Eagle and Mas- 
selman * showed that organisms sur- 
viving penicillin action did not re- 
sume multiplication immediately but 
exhibited a period of bacteriostasis 
during which the numbers were rela- 
tively constant. They report this in- 
fluence on staphylococci, streptococci, 
and diplococci strains. Curran and 
Evans? reported the preserving ac- 
tion of penicillin in milk containing 
viable bacterial spores and concluded 
that penicillin had no application in 
the preservation of food. Foley and 
Byrne * pointed out that adding peni- 
cillin to milk may be advantageously 
employed as an aid in the mainte- 
nance of quality in certain dairy 
products but added that penicillin 
should not be utilized as a substitute 
for cleanliness or for established san- 
itary practices. However, because of 
the nominal cost of penicillin, illicit 
use may occur and should be guarded 
against by milk sanitarians. Addi- 
tion of 1.0 unit of penicillin per ml 
to milk would cost at current prices 
approximately % cent per gallon. 
This “adulteration” would be-suffi- 
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cient to inhibit significantly the 
growth of the normal predominating 
bacterial flora in milk for several 
days. 

Although penicillin does exhibit 
some temporary inhibitory action 
against some types of microorgan- 
isms present in milk, lowered total 
plate counts do not necessarily indi- 
cate that the overall quality of the 
milk has been preserved. Good qual- 
ity dairy products will have low total 
bacteria counts when properly han- 
dled and stored, while poor quality 
milk should not be masked by the 
use of penicillin or any other pre- 
servatives to reduce the total plate 
counts. It is doubtful whether many, 
if any, official regulatory bodies 
would sanction the practice of in- 
tentional addition of penicillin to 
either raw or pasteurized milk be- 
cause of the possible abuses to which 
the practice might lead. 

The numbers of E. coli and A. 
acrogenes organisms present in raw 
milk were not appreciably affected by 
as much as 10 units of penicillin per 
ml. It is generally recognized that 
penicillin is occasionally ineffective 
in the treatment of mastitis caused 
by the gram-negative coliform or- 
ganism £. coli. Concentrations of 
100 units showed temporary re- 
straining of growth and 1000 units 
was sufficient to inactivate the micro- 
organisms after a few days when the 
initial counts were under 1000 per 
ml. In cases in which the penicillin 
concentration was sufficiently low to 
permit some coliform growth the 
activity of the antibiotic was gradu- 
ally lessened. 

Abraham and Chain? have re- 
ported that E. coli produces the 
enzyme “penicillinase” which inac- 
tivates penicillin. Krienke * has em- 
ployed a commercially prepared 
penicillinase in devising a test for 
detecting and assaying penicillin in 
milk. 

The presence of E. coli in milk ap- 
pears to have an influence on high 
(1000 units/ml) concentrations of 
penicillin in milk, bringing about a 
reduction in penicillin activity within 
a few days. It appears that, al- 


though penicillin does have some in- 


fluence on reducing the total count 
of raw milk temporarily, the pres- 
ence of coliform organisms will bring 
about the inactivation of penicillin 
and possibly allow a later increase in 
bacterial counts. Such increase 
would occur only if the penicillin 
sensitive organisms are able to re- 


gain their normal functions or if re- 


contamination with such organisms 


takes place after the penicillin has 
been inactivated by the penicillinase 
produced by E£. coli. The coliform 
plate counts appear not to be appreci- 
ably influenced by penicillin; how- 
ever, the coliform organisms present 
after a given length of time ac- 
counted for only a relatively small 
fraction of the total number of micro- 
organisms present in the raw milk. 


CONCLUSIONS 


1. A concentration of one unit of 
penicillin per milliliter in raw mixed 
milk was sufficient to significantly 
retard microbial growth during a 
three day storage period at 10° C. 

2. Although a temporary preserv- 
ative action was obtained due to the 
action of penicillin on the susceptible 
lactic streptococci in milk, it was 
recommended that penicillin not be 
used in market milk as a preservative 
because of the possible abuses to 
which such practices might lead. 

3. Coliform organisms were not 
significantly influenced by as much 
as 10 units of penicillin per milliliter 
of milk. 

4. The significant reduction of the 
activity of the penicillin in milk after 
two days storage at 10° C apparently 
was due to a “penicillinase” pro- 
duced by E. coli with which the milk 
had been inoculated. 
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THE RELATION OF SOIL FILM BUILDUP AND LOW 


SURFACE WETTING PROPERTIES TO PLASTIC 


AND CHINA SURFACES 


G. J. Hucker, ArtHur J. EMery, AND ELizABETH WINKEL 
New York State Agricultural Experiment Station 


Cornell University, Geneva, New York 


fPNHE average ease with which soil 
[ may be removed from surfaces re- 
nains the most significant problem 
f sanitation. The judgment of the 
operator as a result will be based 
primarily on the presence or absence 
of a visible film which may accumu- 
late on the surface of utensils and 
equipment over long usage. 

Dishwashing still remains the pi- 
lot procedure, the results of which 
are applicable to the broader field of 
general cleaning. Operations in 
which a mechanical washer is used 
are much easier to control than pro- 
cedures in which hand washing is 
the regular routine. With the me- 
chanical dishwasher the operations 
are more or less standardized, and 
obviously results in this field are 
altogether repeatable. In the case of 
hand washing, the human element 
becomes a factor, and day to day 
efficiency of operation varies over a 
wide area. 

In studying the relative accumu- 
lation of film on surfaces with low 
wetting properties, plastic discs and 
plates were used, while overglazed 
china was used as a surface with 
high wetting properties. Considera- 
tion must be given to a number of 
factors when film build-up is ob- 
served on such surfaces, the most 
important being the securing of re- 
sults which are repeatable under any 
given circumstance. In addition, 
the various soil ingredients may have 
different affinities for plastic and 
china, and consequently studies of 
this nature must be specific rather 
than general. 

Studies were made on the relative 
ability of fats and proteins to adhere 
to plastic and china surfaces as well 
as the ability of films to accumulate 
over a series of cycles of soil-wash- 
rinse operations. 

The- criteria of efficiency of wash 
or the build-up of film on eating 
utensils is rather indefinite and not 
altogether possible of numerical re- 
cording. In the current study, visi- 


ble observation served as the index 
of the presence of film. 

Fats—One of the most difficult 
food ingredients to remove from 
surfaces are the various types of 
fats. The procedure followed in the 
experiments conducted in this in- 
vestigation was to soil plastic and 
china plates and discs with butter, 
beef, and mutton fats as the soiling 
material and spread over the test 
discs and plates to be used. The 
fat film was stained with Sudan III 
prior to the washing in most in- 
stances. The staining procedure 
many times indicated the presence 
of fat films when unstained control 
plates gave no evidence of such a 
film present. Wide variation was 
found in film build-ups, particularly 
in the hand washing experiments 
due obviously to the degree of scrub- 
bing. In the case of the mechanical 
washers the results were much more 
repeatable when the conditions were 
fairly well controlled. It was found 
(plates I and II) that with the ex- 
ception of mutton, fats adhere much 
more readily and were much more 
difficult of removal from plastic than 
from china under similar conditions. 

When pure mutton fat alone was 
employed the results between plastic 
and china were more nearly com- 
parable. It should be stated that 
mutton, due to its high melting point, 
is generally considered the most 
difficult to remove from the dish. 
In the current studies, however, 
when’ mutton fat and beef were 
mixed, the adherence to plastic was 
much more pronounced than to 
china. 

Protein—Nearly two hundred ob- 
servations were made on the relative 
adherence of protein mixtures to 
plastic and china. These proteins 
centered primarily around skim milk 
and egg white. In all of these 
studies, skim milk and egg white 
when applied to plastic and china 
prior to washing were removed at 


| Dr, George J.. Hucker, Professor of Bac- { 
| teriology, New York Agricultural Experiment 

— (Cornell University), Geneva, New | 
| York. 


approximately the same rate from 
both surfaces. 

Semi-permanent film on plastic— 
Plastic surfaces due to their diffi- 
culty to wet adequately will retain 
the initial soiling film more readily 
than china. Subsequent soils are 
then built up on the original film. 

A larger number of dishes were 
tested in which either whole milk or 
the standard soil (peanut butter, 40 
grams; butter, 40 grams; lard, 40 
grams; evaporated milk, 60 grams, 
and distilled water, 200 ml) were 
used as the soiling medium and 
passed through a series of washes. 
In this series the plates were not 
resoiled between each wash but were 
soiled at the beginning of the serial 
washing. It was found (tables 1 
and 2) that the original soil was re- 
tained very tenaciously on the plastic 
but was removed on the china, indi- 
cating that the adherence between 
the soil and the plastic was greater 
than between the soil and china. 

Under actual operating condi- 
tions, eating utensils are repeatedly 
soiled. This will allow a gradual 
build-up on the utensils unless the 
washing procedure is exceptionally 
efficient or the eating utensils easily 
cleanable. The procedure in’ these 
experiments involved soil-wash- 
rinse-dry cycles through a series of 
several cycles to allow the build-up 
film. 

When a series of plates and china 
dishes (table 3) was passed through 
seventeen cycles of soil-wash-rinse- 
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TABLE 1 


RELATIVE CLEANING ABILITY OF CHINA 
AND Ptastic Ustnc STANDARD SOIL AS 
Sominc MepiuM AND Driep ON SURFACE 


Visual appearance 
Number of serial washes of stained film 
after initial soiling 


with standard soil _‘ Plastic China 


TABLE 2 


RELATIVE CLEANING ABILITY OF CHINA 
AND Piastic Usinc WHOLE MILK As 
MepruM AND DRIED 
ON SURFACE 


Visual ap pearance 
Number of serial washes of stained film 
after initial soiling 


with whole milk Plastic China 


++++4+4++ 


steps, and a visible observation made 
(table 3) with regard to film build- 
up following each cycle, using whole 
milk as the soil medium, it was 
found that the plastic dishes quickly 
built up films while the china re- 
mained visually film free. 

A repetition of these studies using 
a standard soil (table 4) as the soil- 
ing medium gave approximately the 
eighth or ninth cycle in contrast to 
the thirteenth cycle in the case of 
whole milk. 

In order to study further the end 
point at which a visible film could 
be determined on both plastic and 
china dishes when a series of such 
soiling cycles was employed, a large 
number of trial series were studied 
(table 5). It was found that using 
a standard soil, the plastic generally 
began an accumulation of a visual 
film after the second cycle of soiling. 
In contrast, from thirteen to fifteen 
cycles were necessary on the china 
dishes before visible films could be 
noted. 

Film variation—Under any wash- 
ing operation there develops con- 
siderable variation in the retention 


Plate 1. Relative retention of film on china and plastic plates when soiled with butter 


prior to mechanical washing. 


Plate 2. Relative retention of film on china and plastic plates when soiled with a 
beef-mutton fat mixture prior to mechanical washing. 


TABLE 3 


RELATIVE Buitp Up on PLastic 
AND CHINA WITH CONTINUED 


with WHOLE MILK 


Visual appearance 


of film, using 
whole milk 


Number of soil, wash 


as soil * 


and rinse cycles Plastic 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 


*=Average of ten plates. 


China 


TABLE 4 


RELATIVE Fitm Buitp UP on PLAsTIC 
AND CHINA WITH CONTINUED 
SoILING WITH STANDARD 


Visual appearance 
of film, using 
standard soil 

as soil * 


Plastic China 


Number of soil, wash, 
and rinse cycles 


10 


*=Average of ten plates. 


of film on the dish. To study this 
variation, a series of plastic and 
china dishes was passed through 
thirty soil-wash-rinse cycles and an 
observation made after each cycle 
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TABLE 5 


NuMBER OF CYCLES OF SoIL-WASH-RINSE REQUIRED FOR INITIAL VISUAL 
APPEARANCE OF Fitm Usine STANDARD SoIL 


Soi, AND WETTING ON PLASTIC AND CHINA 


Number of cycles of soil, wash, and rinse 


Number 
Trial of 

utensils 
I 10 1 
II 9 2 
III 10 1 
IV 8 2 
Vv 10 1 
VI 10 1 
VII 9 1 
VIII 10 2 


using the standard soil as the soiling 
media. It was found (table 6) that 
considerable variation, dependent 
upon the many minor factors in the 
operation of the washer, was evident 
in the case of the china dishes when 
such large numbers of soiling cycles 
were employed. On the other hand, 
regardless of the number of cycles, 
the film remained more or less con- 
stant on the used and unused plastic 
dishes. 

It was found also that insofar as 
an adherence of soil films was con- 
cerned, the length of the time which 
plastic plates were used is not a 
factor in film retention. In other 


necessary before visual films can be noted 


using standard soil 


Plastic China 
2 21 18 
1 17 18 
2 16 19 
1 14 16 
1 15 13 
1 15 13 
11 12 
19 19 


words, films will adhere as quickly 
and readily to new as to used plastic 
dishes. 


CONCLUSIONS 


1) Soil films build up faster on 
surfaces with low (plastic) wetting 
properties than on surfaces with 
high wetting properties (china). 

2) When soiled with milk or beef 
and mutton fats, plastic does not 
clean as readily as china. 

3) Soiled plastic after a series of 
washes cleans easier than cleaned 
plastic. The soiling is more easily 
removed from the collected films on 
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TABLE 6 


Fim RETENTION ON PLASTIC AND CHINA 
on Lone Periops (30 Sort-WAsH-RINSE 
CycLes UsinG STANDARD SoIL 


Visual appearance 
of films using 
Number of soil, wash standard soil 


and rinse cycles 


Plastic China 


15 ++ ++ 
16 ++ + 
17 ++ +++ 
18 ++ 
19 +++ + 
20 +++ + 
21 +++ 4+ 
22 +++ +++ 
23 +++ ++ 
24 ++ ++ 
25 
26 +++ ++ 
27 +++ + 
28 +++ + 
29 +++ + 
30 4 


the dirty plastic surface than the 
plastic itself. 

4) Continued use and checking 
(other than appearance) has little 
effect on relative cleaning possibili- 
ties of plastic. 

5) China varies greater (but at a 
lower level) in its film retention 
than plastic. 


TABLE 3 


Past. Mitk Counts on TGEM+S,y 
PLUS SODIUM ETHYL OXALACETATE 
COLONIES/ML. x 101 


TGEM Si Su 
48 hrs. 48 hrs. 72 hrs. 

138 93 140 

140 38 137 

7 12 48 

204 78 209 

24 5 20 

265 192 262 

80 15 295 

15 5 21 

92 22 105 

128 35 115 

106 165 215 


layed growth might be due to sub- 
optimum concentration of some in- 
gredient, the absence of some stimu- 
latory growth factor, or the improper 


Synthetic Culture Media 


(Continued from page 91) 


ratios of certain constituents. It is 
conceivable that some of the first 
organisms to grow out might elabo- 
rate substances into the medium 
when they permit growth of the 
more fastidious types present which 
develop into colonies after the 72- 
or 96-hour incubation period. 

In a study such as this it is appar- 
ent that many combinations of in- 
gredients must be evaluated. It is 
not practical to prepare these ex- 
perimental media in large quantities 
or to perform a large series of counts 
to determine the effect of each of 
these changes in the basic formula. 
At the same time, examination of 
only a few milk samples can result 
in erroneous interpretations, depend- 
ing upon the particular bacterial 
flora represented in the samples se- 


lected. An alternative scheme for 
assessing the performance of an ex- 
perimental formula might be the use 
of single pooled milk samples or the 
use of a selected group of bacteria, in 
pure cultures, which might be repre- 
sentative of pasteurized milk flora. 
This approach is under investigation 


CONCLUSIONS 


The conclusion seems unescapable 
that such a Reference Medium is 
needed if the irregular results in- 
herent in peptone media are to be 
avoided. 
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Because of faults noted by labora- 
tory workers in the current A.P.H.A. 
Standard Methods agar, the Committee 
on Applied Laboratory Methods of the 
1.A.M.F.S. sponsored this study of pro- 
posed substitute agars. The Standard 
agar, another agar containing skim 
milk, and four agars without skim 
milk were tested simultaneously on 
505 milk samples in a total of ten 
laboratories. The productivities of the 
five proposed new media were com- 
pared with that of the Standard Me- 
dium, with due consideration being 
given to effects of size of counts, 
differences among laboratories, and 
dilutions used. Agars without skim 
milk can be prepared which possess 
more desirable attributes than, and 
colony counts at least as great as, the 
Standard medium. 


ast year the Committee on Ap- 
Loied Laboratory Methods of the 
ASSOCIATION OF 
MILK AND Foop SANITARIANS, INC. 
arranged for twelve laboratories to 
cooperate in a study of plating agars 


INTERNATIONAL 


proposed as substitutes for the 
present American Public Health As- 
sociation Standard Methods agar 
containing skim milk. Since the 


* Presented at the Thirty-seventh Annual 
Meeting of the INTERNATIONAL ASSOCIATION OF 
AND Foop Sawnirartans, Inc., Atlantic 
City, New Jersey, October 15, 1950. ; 

+ The authors wish to express their apprecia- 
tion to Mr. Louis Pincus and Mr. Arthur S 
Kraus, of the New York City Health Depart- 
ment, for their assistance with the statistical 
work; and to the following laboratories for their 
cooperation in providing the data: Bureau of 
Laboratories, State Department of Health, Hart- 
ford, Connecticut; Bureau of Laboratories, State 
Board of Health, Jacksonville, Florida; Division 
of Laboratories, State Department of Public 
Health, Chicago, Illinois; Caddo Branch Labo- 
ratory, Division of Laboratories, State Depart- 
ment of Health, Shreveport, Louisiana; Central 
Laboratory, Division of Laboratories, State De- 
partment of Health, New Orleans, Louisiana; 
Quality Control Committee Laboratory, St. Paul, 
Minnesota; Laboratory Section, Division of 
Health, Department of Public Welfare, St. 
Louis, Missouri; National Dairy Research Labo- 
ratories, Inc., Oakdale, Long Island, New York; 
Department of Health, Steubenville, Ohio; Public 
Health Laboratory, Department of Public Health, 
Oak Ridge, Tennessee; Bureau of Laboratories, 
State Department of Health, Austin, Texas; 
Hygienic Laboratory Division, State Department 
of Health, Charleston, West Virginia. 


addition of skim milk has in some 
instances resulted in troublesome 
precipitates, many laboratory work- 
ers have expressed their desire for a 
substitute free from this ingredient. 
Such a substitute should possess suf- 
ficient nutritive qualities to yield 
plate counts of milk samples ap- 
proximately equivalent to those now 
obtained with Standard Methods 
agar, so that present grade stand- 
ards need not be changed. 


PLAN oF STUDY 


Through the cooperation of two 
manufacturers of dehydrated media, 
the present Standard Methods Tryp- 
tone Glucose Extract Milk Agar 
(Medium #1) and a substitute con- 
taining skim. milk (Medium #2) 
were prepared, and in addition each 
manufacturer prepared in dehydrated 
form two agars to be used without 
the addition of skim milk.t Media 
3 and 4 were devised and recom- 
mended by Dr. Leon Buchbinder et 
al.1; Media 5 and 6 by the two 
companies. 

These six agars were distributed 
to the laboratories agreeing to par- 
ticipate. Each laboratory was re- 
quested to test the media on 25 
samples each of raw and pasteurized 
milk. Each milk sample was to be 
tested with all media simultaneously 
in at least two decimal dilutions, 
with two plates for each dilution. 
All plates were to be incubated at 
35° C and the reports to show the 


t Medium #3 contained yeast extract 0.35%, 
tryptone 0.5%, dextrose 0.1%; Medium #4, 
phytone 1.0%, polypeptone 0.5%, dextrose 0.1%, 
sodium sulfite 0.04%, cystine 0.04%; Medium 
#5, yeast extract 0.5%, proteose peptone #3, 
0.5%, casamino acids, technical 0.5%, dextrose 
0.1%; Medium #6, trypticase 1.5%, phytone 
0.5%, dextrose 0.5%, sodium chloride 0.4%, 
sodium citrate 0.1%, sodium sulfite 0.02%, 
cystine 0.02%. 


Vivian Pessin; B.A., Hunter College; M.A., | 
Columbia University. Statistician, Division 
of Milk Sanitation, New York State Depart- 
ment of Health. 1937-1941. Senior Statisti- 
cian, New York City Department of Health, 
1941 ——. Referee (Statistical Consultant), 
Subcommittee on Standard Methods for the 
Examination of Dairy Products, A.P.H.A. 
as Committee on Laboratory Meth- 
s, 


results of each individual plate 
counted. 

Before the productivity of the 
media was compared, the data were 
analyzed to determine whether all 
the results from all the laboratories 
could properly be pooled. First an 
investigation was made to deter- 
mine whether the estimates of counts 
at different dilutions were inter- 
changeable. Since this analysis 
demonstrated the existence of a 
highly significant difference between 
such estimates, different dilutions of 
the same sample thereafter were 
treated as different samples. The 
word “sample” is used hereafter to 
refer to one dilution of a milk 
sample, unless otherwise indicated. 

High and low counts (actual, not 
estimated) were studied separately 
because of the wide range of accept- 
able counts (10 to 1,000) and the 
possibility that size of count might 
have an appreciable effect on the 
results. The dividing point was 
chosen so that the number of high 
and low samples were approximately 
equal. Samples whose average counts 
were less than 70 were called low 
samples; the rest were considered 
high. 

The laboratories were then tested 
for homogeneity with respect to the 
amount of variation occurring be- 
tween counts of duplicate plates. 
Significant differences among the 
laboratories were found. Neverthe- 
less it was decided that the primary 
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CoMPARISONS OF S1x AGARS ON MILK Counts 


TABLE 1 
NuMBER OF SAMPLES REPORTED BY LABORATORIES AND USED IN StupDy, BY LABORATORY 


Pasteurized milk 


Number used N umber reported Number used 


Raw milk 
N umber reported 

Labo- Milk Milk 

vatory 
A 25 50 20 26 
B 25 25 24 23 
c 25 39 23 27 
D 25 25 22 22 
E 29 58 22 30 
F 26 51 22 30 
G 26 52 22 27 
H 28 34 25 25 
J 27 54 19 25 


Total 236 388 199 235 


Milk 


Milk 
samples Samples* samples Samples* samples Samples* samples Samples* 


25 50 18 21 
25 25 22 22 
25 58 24 38 
25 25 20 20 
29 58 22 33 
25 50 21 28 
27 54 20 29 
24 47 16 17 
25 50 21 33 
31 62 23 29 


261 


*A sample consists of twelve counts (duplicate plates for six media) at one dilution. 


purpose of the analysis, a compari- 
son of the media, would best be 
served by combining the data from 
all the laboratories. It should not 
be forgotten, however, that devia- 
tions from the general pattérn are to 
be expected when data from single 
laboratories are studied. 

After the preliminary investiga- 
tions were completed, the pattern for 
the analysis of the comparative pro- 
ductivity of the six media emerged. 
Different dilutions were treated as 
different samples; high and low 
counts were considered separately ; 
and results from all the laboratories 
were pooled. 


DATA 


Statistical analyses were limited 
to the data obtained by the first ten 
laboratories reporting, because of a 
time limitation. Nine laboratories 
used samples of both raw and pas- 
teurized milk, while one used pas- 
teurized milk only. Table 1 lists the 
number of samples reported by each 
laboratory, and the number used in 
the analysis. There were a total of 
113 raw and 168 pasteurized sam- 
ples omitted from the analysis be- 
cause of incompleteness: .that is, 
colonies on some of the plates were 
too numerous to count, spreaders 
were present, etc.; and 40 raw and 
41 pasteurized samples were omitted 
because the average count was less 
than 10 or more than 1,000. Since 
the total number of samples reported 
on were 388 and 479 for raw and 
pasteurized respectively, there re- 
mained totals of 235 and 270 sam- 
ples to be analyzed. Each of these 


samples furnished twelve counts 
(duplicate plates for six media) 
which averaged between 10 and 
1,000 


EFFeEct oF DILUTION ON ESTIMATED 
CouNT 


Two kinds of analysis were used. 
An exact method, analysis of vari- 
ance, was applied to the data from 
laboratories which had ten or more 
milk samples with duplicate plates 
for each of the six media at two suc- 
cessive decimal dilutions. In addi- 
tion a cruder method, described be- 
low, was applied in all cases where 
two dilutions were used. 

For the work with dilutions, all the 
counts were multiplied, when neces- 
sary, by the power of ten necessary 
to make them equivalent to dilu- 
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The analysis of variance provides 
an exact method of determining 
whether the difference in the average 
estimated counts based on two dilu- 
tions may be attributed to chance. A 
comparison was made between varia- 
tion due to difference in dilution, and 
variation between duplicate counts, 
the latter being attributed to chance. 
If the former is significantly higher 
than the latter, then the dilution 
used most probably has a real effect 
on the estimated count. Table 2 
summarizes this comparison of dilu- 
tions. The geometric mean of the 
counts resulting from the higher 
dilution ranged from 13 to 49 per- 
cent higher than the averages from 
the lower dilution for the same milk 
samples. The difference between 
dilutions was highly significant in 
each group of samples. 

The results of the cruder analysis 
are given in Table 3. The unit used 
was a set of four counts—duplicate 
counts at each of two successive dilu- 
tions with the same medium. The 
number and percentage of times the 
higher dilution yielded a_ higher 
average count is given, together with 
the probability that this percentage 
could have differed from 50 percent 
by chance. Again the results were 
highly significant. 

This effect of dilution on esti- 
mated count has been noted by other 
workers. Wilson? showed that the 
discrepancy between the results 
from two dilutions increases with the 
number of colonies counted. James 
and Sutherland* suggest that cor- 
rections be applied to make the 


tions of 1:100 for pasteurized milk, counts from different dilutions 
and 1:1,000 for raw milk. interchangeable. 
TABLE 2 


Errect or Ditution on EstimATED CounT: GEOMETRIC AVERAGES OF COUNTS, 
By DILuTION, AND ANALYSIS OF VARIANCE OF DILUTIONS 


Analysis of variance 
Geometric mean of counts 
r Betweendil. Between dupl. 
Laboratory and Lower Higher higherof Meansgq. Mean sq. 
milk product * - dil. dil. lowerdil. (inlogs) D.F. (inlogs) D.F. 
Raw milk: 
Lab. E 25.9 36.3 140.3 1.28987 1 0.0077 120 
Lab. F 97.5 145.5 149.2 2.34264 1 0.0116 156 
Past. milk: 
Lab. C 108.1 134.3 124.2 0.33454 1 0.0067 120 
Lab. E 332.7 408.4 122.8 0.62757 1 0.0037 156 
Lab. G 176.6 199.5 113.0 0.3126¢ 1 0.0070 216 
Lab. I 134.3 186.2 138.6 1.81307 1 0.0041 180 


* Laboratories which had ten or more milk samples with 12 counts at each of two successive 


+ Probability less than 0.01, indicating high degree of significance. 
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TABLE 3 


Errect or DILuTION ON ESTIMATED 
Count: NUMBER AND PERCENTAGE 
oF HicHer Estimatep Counts 
witH HIGHER DILUTION, BY 
LABORATORY AND MILK 
Propuct 


Higher estimated 
counts with 


Laboratory higher dilutions 


and milk No.of 

product units * Number Percent 
Raw milk: 

Lab. A 53 43 817+ 

Lab. C:; 29 28 97+ 

Lab. E 89 82 927 

Lab. F 97 76 78 + 


48 


65 50 774+ 

124 96 77+ 

110 89 81+ 

113 84 744 

131 95 73+ 

62 41 66 t 

124 117 94+ 

67 49 73+ 

Total 1,184 943 80+ 


* Each unit consists of a pair of duplicate 
plates at two successive decimal dilutions. 

+ Probability less than 0.01, indicating high 
degree of significance. 

t Probability between 0.05 and 0.01, 


vabilit indi- 
cating significance. 


DIFFERENCES AMONG LABORATORIES 


The variation among laboratories 
is given in Table 4 and shown 
graphically on Chart 1. The basis 
for comparison was the variation 
between counts of duplicate plates. 
The geometric mean of the higher 
counts was expressed as a ratio of 
the geometric mean of the lower 
counts. This ratio is identical with 
the geometric mean of the ratios of 
the higher to the lower counts of the 
duplicates. 

The average ratios ranged from 
1.07 to 1.23 for the high count 
samples; and from 1.11 to 1.45 for 
low count samples. That is, there 
was less variability between high 
count than low count duplicates re- 
gardless of whether the milk was 
raw or pasteurized. There is, of 
course, nothing new in this finding. 

An upper limit was calculated 
giving the ratio (higher to lower 
count) below which 95 percent of 
the ratios for duplicates could be ex- 
pected to fall. This limit ranged 
from about 1.28 to 1.76 for high 
counts; and from 1.37 to 2.75 for 
low counts. 


CoMPARISON oF S1x AGARS ON MILK CouNTS 


CHART I. 
VARIABILITY* OF COUNTS BY LABORATORY, 
BY TYPE OF MILK SAMPLE 


DUPLICATE 
RATIO RANIO 
is 
s RAW MILK, HIGH COUNTS is 
8 c E A F J 
LABORATORY 


BRR 8S 


24 
MILK, LOW COUNTS 
20 — 20 
ite) 


. He} KF He 


* Variability is measured by duplicate ratios. 
the lower count of a duplicate pair of plates. 


NOTES: 


estimated to fall. 


The ho-zizontal line within each bar is the geometric mean of the duplicate ratios. 


In general, laboratories D, B, and 
I showed least variation; and labo- 
ratories A, F, and J, most. E’s re- 
sults varied with the type of sample 
considered. H, C, and G showed 
moderate variation. 

These comparisons are not in- 
tended as a measure of the relative 
quality of the work of the labora- 
tories. This technic, however, could 
be used to measure quality, provided 
that the plates counted were not 
identifiable as duplicates by the 
counter, 

It is noteworthy that the three 
laboratories showing least variation 


“Low count” samples are samples whose average count was not less than 10 or more 
than 69; “high count” average counts ranged from 70 to 1,000. 


The upper limit of each bar is the level below which 95% of the duplicate ratios are 


A duplicate ratio is the ratio of the higher to 


were state health department central 
or branch laboratories in states 
where the state health department 
supervises all local laboratories mak- 
ing official bacteriological analyses 
of milk. Furthermore, the bac- 
teriologists supervising this activity 
had attended one of the In-Service 
Training Courses given in Cincin- 
nati by the Public Health Service 
Environmental Health Center for 
bacteriologists primarily concerned 
with milk and food sanitation. The 
bacteriologists in the next three 
laboratories showing moderate vari- 
ation were city cr state health depart- 
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aent personnel who had attended 
ne of the above In-Service Training 
‘ourses. 


COMPARISON OF PRODUCTIVITY 
OF THE MEDIA 


Media numbers 2, 3, 4, 5, and 6 
vere each compared to the present 
standard Methods Tryptone Glu- 
ose Extract Milk Agar, medium 
+1. The method used was approxi- 
nate, but accurate enough for prac- 
ical purposes.* Essentially, it is ap- 
\roximately equivalent to computing 
‘he geometric mean of the ratios 
(med. #x)/(med. #1) for each 
type of sample, and testing to see 
whether that mean is significantly 
different from one. The probabili- 


Geom. mean of D.R.’s ¢ 1.09 


95%-point 
Number 


Geom. mean 
95%-point 
Number 


Geom. mean 
95%-point 
Number 


Geom. mean 


95%-point 


CoMPARISON oF AGARS ON Counts 101 
TABLE 4 
VARIABILITY OF CouNTS AS MEASURED BY DUPLICATE Rati0s,* By LABORATORY 
Laboratories 
D B I H c E G A F Fi 
Raw milk, high counts 
1.10 1.07 1.11 1.09 1.12 1.18 1.18 1.15 
1.2 1.8 1:5 1.4 1.3 1.6 1.55 
66 114 84 96 78 72 66 
Pasteurized milk, high counts 
108 2.18 1.09 1.5 1.0 1.8) 1.0 1.2 1.8 1.16 
1.35 1.36 1.33 1.36 1.42 1.2 1.66 1.5 
72 84 78 30 «114s 108 78 30 8&4 O66 
Raw milk, low counts 
1.14 1.11 1.2 1.00 1.35 
oe 1.46 1.38 1.69 1.61 2.10 1.77 1.96 2.00 2.23 
48 72 36 78 72 78 =108 84 
Pasteurized milk, low counts 
1.24 1.04 2.38 1.20 2.2 1.26 £1.26 1.32 1.42 1.45 
gam 1.37 1.49 1.56 1.94 1.95 1.72 1.94 2.00 2. = 2.d6 
48 48 120 72 «114 90 =. 96 96 108 


ties that the observed geometric 
means of ratios could occur by 
chance if the true ratio were one, 
were computed. When such a 
probability is low, for example less 
than 0.05, the difference between the 
two media is said to be significant. 

Table 5 lists the geometric means 
of the media for the various cate- 
gories of samples. Table 6 ex- 
presses the means of media #2 to 
#6 as percentages of the mean of 
the standard medium, and gives the 
ranges of these percentages. The 
meaning of the range of the observed 
percentages is somewhat indirect. 
The true difference between two 
media cannot be known precisely, 
and can only be estimated from 
samples of counts such as the ones 
studied. However, unless the sam- 
ples are extremely biased, the ob- 
served value can be expected to lie 
close to the true value. The range 
used in the table is expected to in- 
clude the true value 95 percent of 
the time. 

These results are represented 
graphically in Chart 2. In general, 
all the media showed greater dif- 
ferences from medium #1 in the low 
than in the high count samples. The 
differences were also somewhat 
greater for raw than for pasteurized 
milk, except in the case of medium 


Medium #4 was the only medium 
which was significantly different 
from medium #1 for all the cate- 
gories of samples. The overall dif- 
ference was +8.5 percent. 


*This method is described in detail in 
Reference 1. 


Number 


°*- duplicate ratio is the ratio of the higher to the lower count of a duplicate pair of plates. 
+ D.R.’s are duplicate ratios. 
t The 95%-point is the level below which 95% of the duplicate ratios are estimated to fall. 


Medium 


No. of samples 


Medium 
#2 


#3 


#4 


#5 


#6 


No. of samples 


Propuctivity oF MepiA: GEOMETRIC MEANS OF PLATE CouUNTS 


TABLE 5 


Geometric means 
A. 


Raw milk samples 


Pasteurised milk samples 
A. 


“All Low High All Low High 
74.4 28.2 178.4 59.1 25.8 156.7 
80.5 30.5 181.3 58.7 yf 155.2 
80.8 30.1 184.6 66.6 29.7 172.2 
84.2 32.0 188.9 63.7 27.9 168.1 
84.5 31.6 192.0 62.2 27.3 163.8 
78.3 29.7 176.1 50.6 21.6 137.3 
235 107 128 270 146 124 
TABLE 6 
Propuctivity OF FivE PLaTtinG MEpIA COMPARED TO THAT OF STANDARD 
Mep1IuM, BY TYPE OF SAMPLE 
Raw milk Pasteurized milk 
“Percent of Percent of sia 
standard Range of standard Range of 
Samples medium percent medium percent 

All 104.4 * 101.0-107.9 99.5 95 .6-103.6 
Low 107.8 * 101.4-114.6 99.8 93.5-106.5 
High 101.6 98 .4-105..0 99.1 95.0-103.4 
All 104.8 * 100.6-109.2 112.87 108.3-117.5 
Low 106.4 98.9-114.5 115.27 108 .6-122.2 
High 103.5 98 .9-108 .3 109.97 104.1-116.1 
All 109.2+ 105 .0-113.6 107.8 + 102.9-113.0 
Low 13.37 105.5-121.5 108.2 * 100.9-116.0 
High 105.9 + 101 .6-110.3 107.3 * 100.9-114.1 
All 109.7 + 105.2-114.4 105.2 * 101 .0-109 .6 
Low 112.07 103.7-121.0 105.9 99 .5-112.7 
High 107.6 + 103 .0-112.4 104.5 99.2-110.0 
All 101.6 97.9-105.5 85.67 81.3- 90.1 
Low 105.6 99 .0-112.7 83.97 78.0- 90.3 
High 98.7 94.7-102.8 87.67 81.6- 94.1 

All 235 270 

Low 107 146 

High 128 124 


* Probability between .05 and .01, indicating significance. 
+ Probability less than .01, indicating high degree of significance. 
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CoMPARISON OF S1x AGARS ON MiLk Counts 


CHART 2. 


PRODUCTIVITY OF FIVE PLATING MEDIA 
COMPARED TO THAT OF STANDARD MEDIUM, BY TYPE OF MILK SAMPLE 


MEDIUM #4 


LEGEND 

COUNT, RAW MLK 

Zwick COUNT, RAW MILK 

GB Low COUNT, PASTEURIZED MILK 
GB wich COUNT, PASTEURIZED MILK 


NOTES: “Low count” samples are samples whose average count was not less than 10 or more 
than 69; “high count” average counts ranged from 70 to 1000. 


The center line of each bar is the geometric mean of medium #X expressed as a 
percentage of the geometric mean of the standard medium for the same samples. 
The line connecting two bars is the same kind of percentage for both types of 


samples combined. 


The length of each bar represents the range within which the true value of the per- 


centage lies 95 percent of the time. 


If this range does not include 100 percent, there 


is a significant difference from the standard medium. 


Media #3 and #5 are, on the 
whole, significantly different from 
medium #1, although the signifi- 
cance is questionable for some cate- 
gories. The overall differences were 
+9.0 percent and +/7.3 percent 


respectively. 

Medium #2 (containing skim 
milk) was not significantly different 
from medium #1. 

Medium #6 was significantly 
lower than medium #1 for pas- 
teurized milk, and approximately 
equal to it for raw milk. 


APPEARANCE OF AGAR 


In addition to the plate counts re- 
ported, several of the participating 
laboratories made detailed comments 
based on their experience with the 
agars, particularly as to relative ease 
of counting, clarity of media, con- 
trast and size of colonies, frequency 
of spreaders, etc. Such charac- 
teristics might well be an important 
consideration affecting the choice of 
media which yield comparable nu- 
merical counts. Several laboratories 
reported clearer background and 


greater ease of counting, as well as 
greater frequency of larger colonies, 
with agars 3, 4, 5, and 6; i.e., the 
agars which did not contain milk. 


CONCLUSIONS 


1. Estimates of bacterial plate 
counts made at different dilutions 
are not interchangeable. 

2. Laboratories adhering closely 
to Standard Methods requirements 
produce more reliable plate counts 
than other laboratories. 

3. Of the five proposed new plat- 
ing media studied, the one with skim 
milk was as productive as the pres- 
sent Standard medium, and the pro- 
ductivities of the four without skim 
milk ranged from somewhat less 
than, to about 8 percent greater 
than, that of the Standard medium. 

4. Laboratories making the tests 
reported that the agars without skim 
milk were superior to those with 
skim milk with respect to freedom 
from precipitates, clearness of back- 
ground, and size of colonies. 


REFERENCES 


1. Buchbinder, L., Baris, Y., Alff, E., 
Reynolds, E., Dillon, E., and Pessin, V., 
Strauss, A., and Pincus, L. Studies to 
Formulate New Media for the Standard 
Plate Count of Dairy Products. Pub. 
Health Reports, 66:327-340 (1951). 

2. Wilson, G. S. The Bacteriological 
Grading of Milk. Med. Res. Council 
Spec. Rep. Ser. #206 (1935), pg. 121. 

3. James, N., and Sutherland, M. T. 
Effect of Numbers of Colonies per Plate 
on the Estimate of the Bacterial Popula- 
tion of Soil. Canadian J. Res., 18, 347, 
Sec. C (1940). 


Supreme Court Invalidates Restrictive Milk Ordinance 


A recent decision of the Supreme 
Court of the United States, invali- 
dates a provision of the milk control 
ordinance of Madison, Wisconsin, 
which restricts the sale of milk not 
pasteurized within five miles of the 
city center. 

The Supreme Court vacated judg- 
ment and remanded to the Supreme 
Court of Wisconsin the case of the 
Dean Milk Company of Illinois 
versus the City of Madison. In so 
doing, the Supreme Court invali- 
dated a section of the Madison ordi- 
nance which makes it unlawful to 
sell milk as pasteurized unless it is 


processed and bottled at an approved 
pasteurization plant within five 
miles from the central square of the 
city. 

The Court said the ordinance “in 
practical effect excludes from dis- 
tribution in Madison wholesome 
milk produced and pasteurized in 
Illinois.” 

“In thus erecting an economic 
barrier protecting a major local in- 
dustry against competition from 
without the State, Madison plainly 
discriminates against interstate com- 
merce,” the Court said. 

The case was remanded to the 


Wisconsin Supreme Court because 
it had not passed on another perti- 
nent section of the Madison ordi- 
nance, a section which relieves local 
authorities from any statutory duty 
to inspect farms located beyond 25 
miles of the center of the city. 

The Supreme Court of the United 
States remanded the case to the 
State court for a determination on 
the validity of this section, “not in- 
consistent with the principles an- 
nounced” with respect to the 5-mile 
limitation. 


(Continued on page 123) 
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PEROXIDASE INACTIVATION IN PROCESSED 
CUCUMBER PICKLES ** 


E. A. Nepesky, W. B. Essecen, Jr., AND C. R. FELLERS 


Department of Food Technology 
University of Massachusetts 


In the processing of cucumber 
pickle products such as Kosher Style 
dill and Processed dill pickles attention 
should also be given to the destruction 
of enzymes present in the product, as 
well as potential spoilage microorgan- 
isms, which may lead to the develop- 
ment of undesirable changes in color, 
flavor, and aroma during storage. 


[ is common knowledge that en- 
zymes, unless effectively inactiv- 
ated during processing, are responsi- 
ble for a considerable amount of 
food spoilage. For example, oxida- 
tive enzymes are responsible for 
destruction of vitamin C in freshly 
expressed and unheated apple juice 
and in certain other juices. En- 
zymes cause undesirable changes in 
flavors and odors in frozen packs of 
fruits and vegetables. Proteolytic 
and related enzymes are frequently 
encountered in autolytic and putre- 
factive deterioration during proces- 
sing of fish and meat products. 
Many other examples could be given 
to illustrate the adverse effect of 
enzymes upon the quality of food 
products. The problem of main- 
taining high quality in foods neces- 
sitates the destruction of those en- 
zymes which are present and capable 
of causing deterioration. 

The destruction of enzymes may 
he brought about in several different 
ways. The use of sulfur dioxide to 
prevent enzymatic deterioration in 
various fruits has been recom- 
mended. Many enzymes are in- 
activated by the ions of heavy met- 
als, such as silver, mercury, and 
copper. Potassium cyanide, fluoride 
ion, 60 percent alcohol, papain, and 
trypsin all inhibited the activity of 
the enzymes of certain grapes.® 

Low temperature and ice forma- 
tion have long been known to retard, 
although they do not inhibit, enzyme 
activity. The early literature on the 
influence of low temperature was 
summarized by Hepburn ® and, more 
recently, by Sizer* who called at- 
tention to the fact that enzymes are 

‘Contribution No. 800, Massachusetts Agri- 
cultural Experiment Station. 

2 Presented before Northeast Section, Institute of 


= Technologists Meeting, Boston, December 7, 


Amherst, Massachusetts 


not inactivated by storage at tem- 
peratures as low as —303° F 
(—186° C). 

Another method for the destruc- 
tion of enzyme activity involves the 
use of heat. It is generally known 
that the velocity of enzyme action is 
greatly affected by temperature. For 
most enzymes the optimum tempera- 
ture lies between 104-122° F (40- 
50° C). At temperatures below 104° 
F (40° C) most enzymes are fairly 
stable, but at temperatures above 
122° F (50° C), inactivation is us- 
ually rapid. The so-called “inactiv- 
ation temperature” for enzymes is an 
indefinite entity, inasmuch as it de- 
pends on the pH value of the me- 
dium, the percentage of moisture 
present, the length of the heating 
period, the length of the period of 
determination, and many other fac- 
tors. 


THERMAL INACTIVATION OF 
ENzyME ACTIVITY 


Much data has been presented * * 
10, 11,12,13 concerning thermal de- 
struction of various enzyme systems 
in acid foods. An enzyme which 
has been heated just to the point of 
inactivation has the ability some- 
times to regenerate itself in the cold 
and thus regain its activity. 15. 16 

Ball recognized the possibil- 
ity of applying the procedure for 
deriving thermal process times for 
food products, based on destruction 
of microorganisms, to the thermal 
destruction of enzymes. Various 
investigators !* 2° reported on the 
heat process requirements of citrus 
juices necessary to destroy pectinase 
enzymes. In studies on phosphatase 
inactivation of milk and dairy prod- 
ucts, Sanders and Sager * described 
a laboratory pasteurizer used for 
controlling the time-temperature re- 
lationship with a high degree of 
precision. Hollard and Dahlberg,?? 
Kay and Graham?* Prucha and 
Corbett have reported on the 
time-temperature relationships nec- 
essary to inactivate the phosphatase 
enzyme in milk. The results ob- 
tained with the above groups dif- 


Dr. Edward A. Nebesky received his B.S. 
(1943), M.S. (1948), and Ph.D. (1950) in 
food technology at the University of Massa- 
chusetts. His major field of interest was 
concerned with a study of enzyme systems in 
acid foods. At present he is teaching food 
technology and continuing research inv estiga- 
tions in this subject at the University of 
Massachusetts. During World War II he 
served as an officer in the United States 
Army (Mechanized Cavalry) for three and 
one-half years and is now a member of a 
Reserve Reseeveh and Development Unit. 


fered considerably. Most of the 
discrepancies probably could be ac- 
counted for by variations in length 
of time required to heat to and cool 
from the temperatures at which they 
were held.??_ Lythgoe commented 
that if milk is heated very quickly 
the time of inactivation of phospha- 
tase may be necessarily longer than 
if milk is heated more slowly. Other 
studies have indicated that as the 
temperature to which milk is heated 
increases, the cumulative effect of 
heating to reach the highest tem- 
perature becomes progressively more 
important. Using a heating time of 
35-40 seconds, phosphatase was 
found to be inactivated by an in- 
stantaneous exposure at 160° F 

Hetrick and Tracy *¢ in studies on 
the effect of various rates of heating 
on the temperature required to in- 
activate phosphatase, secured data 
indicating that the mathematical so- 
lution is satisfactory for practical 
use in determining the time and 
temperature necessary for destruc- 
tion of phosphatase in milk. It fol- 
lows that, if the phosphatase test can 
be applied as a standard for adequate 
pasteurization in milk, then the 
mathematical solution can likewise 
be applied to determine exact pro- 
cessing conditions of time and tem- 
perature for other food products 
based on the destruction of enzyme 
systems. 
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PEROXIDASE DESTRUCTION 


Through the application of the 
General Method of Process Time 
Determination ** 78 (used for deter- 
mining processing conditions neces- 
sary to sterilize canned foods based 
on destruction of microorganisms ) 
Kaplan, Esselen, Fellers*” 
studied the effect of heating upon 
the peroxidase and other enzyme 
systems of canned acid foods in 
order to determine their fate during 
processing. By such means the ef- 
fect of heat preservation upon the 
enzymes could be observed and 
studied. Their investigations showed 
good agreement between calculated 
processes for destruction of peroxi- 
dase and actua! processes in the case 
of pureed foods, indicating that the 
processing times necessary to de- 
stroy the enzyme in canned acid 
foods at specific temperature could 
he accurately predicted. - 

This investigation was concerned 
with a study to determine whether 
the processing conditions of time and 
temperature could be accurately pre- 
dicted for destruction of peroxidase 
in solid cucumber pickle packs. In 
heating food packs in which the 
product consists of large whole 
pieces one is confronted with the 
possibility that the interior of the 
food material may not reach the low 
temperatures necessary for enzyme 
destruction and thereby result in 
under-processing 

Preliminary studies*° revealed 
that in the case of Kosher style dill 
and processed dill pickles the proces- 
sing conditions, apparently adequate 
to destroy spoilage microorganisms, 
were not sufficient to insure com- 
plete inactivation of the peroxidase 
system. Further, it can be as- 
summed that if peroxidase were 
not destroyed, other enzyme sys- 
tems might likewise retain their 
activity during processing and be- 
come capable of affecting the quality 
of such foods. The procedure used 
in this investigation was similar to 
those previously described by Nebe- 
sky et al.84 Peroxidase was selected 
as most suitable enzyme for study 
because (1) it is one of the most 
heat-resistant of the enzymes which 
are normally encountered in fruits 
and vegetables, (2) its assay is 
easily, quickly, and accurately car- 
ried out, (3) it lends itself well to 
end-point determinations in heat re- 
sistance studies, and (4) its inactiva- 
tion probably assures the destruction 


PEROXIDASE INACTIVATION OF PICKLES 


of other detrimental enzymes which 
might be present in the raw material 
and capable of causing deterioration. 

The results of this study showed 
that calculated process times derived 
by the processing of experimental 
packs were in close agreement with 
observed process times, thus indicat- 
ing the possibility of determining 
processing conditions necessary for 
destruction of peroxidase in whole 
cucumber pickle packs. The general 
method as applied to this investiga- 
tion is based on the assumption that 
the thermal destruction time (TDT) 
curves for the enzyme are straight 
lines when plotted on semi-logarith- 
mic paper. Because the thermal 
destruction time curves of the en- 
zyme under consideration were 
straight lines when plotted on semi- 
logarithmic paper, the method is ap- 
plicable for accurately predicting 
peroxidase destruction under practi- 
cal processing conditions. The 
thermal destruction values of heating 
to and cooling from the processing 
temperature were also evaluated, 
and these values adjusted to the 
process for peroxidase destruction 
in the respective packs. Other pre- 
liminary studies have indicated 
that considerable variation in perox- 
idase concentration occurs within 
different lots of the same product 
and that increasing the concentra- 
tion of the enzyme increased its 
thermal stability. Thus, the deter- 
mination of thermal processes for 
destruction of enzyme systems in 
food products must be based on a 
maximum load or concentration of 
enzyme. Since such substances as 
vinegar, salt, and mustard oil are 
frequently used in the canning and 
packing of foods, investigations were 
made to determine the effect of such 


- additions upon the thermal destruc- 


tive characteristics. 

The addition of a 2.5 and 5.0 per- 
cent vinegar solution markedly de- 
creased the resistance of the pickle 
peroxidase to inactivation by heat. 
The addition of small amounts of 
salt (2 percent) or mustard oil (10, 
25, and 50 ppm) had no effect on 
the thermal stability of pickle perox- 
idase. Calculated process times for 
the above packs were in close agree- 
ment with observed process times. 


SUMMARY 


Processing conditions as used for 
the destruction or inhibition of mi- 
croorganisms capable of producing 
deterioration in a variety of pickle 


products were also adequate to in- 
sure complete inactivation of the 
peroxidase system in those foods 
with the exception of packs of 
Kosher Style Dill and Processed 
Dill pickles. Further, peroxidase 
which was not inactivated in fresh 
cucumber pickles during processing, 
was not destroyed during storage for 
one year. 

Whether the amount or type of 
enzymes present as a result of in- 
sufficient processing is harmful to 
food quality is difficult to predict. 
However, since previous studies re- 
vealed the deteriorative action of a 
peroxidase preparation on the qual- 
ity of color, flavor, and aroma of 
cucumber pickles during storage, it 
is suggested that attention must also 
be focused on destruction of the 
enzymes during the processing of 
such products. 
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MILK and FOOD SANITATION 


THE DIRECT MICROSCOPIC COUNT ON PRESERVED 


MILK SAMPLES: AN EFFECTIVE MEASURE FOR 


A survey is presented of the use of 
preserved milk samples shipped from 
a state-wide area to a central laboratory 
for examination. Statistical analysis 
of comparative results on a large num- 
ber of samples proved that within 3 
days there was no significant change 
in grade of preserved milk samples 
from the grade of the identical sam- 
ples immediately before preservative 
was added. This method is suggested 
for uniformity of the laboratory as- 
pects of milk grading programs 
throughout a large area, and for 
evaluation of performance of labora- 
tories engaged in this work. 


—- to January 1950, the 
direct microscopic count for grad- 
ing retail raw and producer milk 
samples was not widely used in West 
Virginia. Because of the time limit 
for milk examinations, only the areas 
within about 50 miles of Charleston 
could use the services of the State 
Hygienic Laboratory. In other areas, 
direct microscopic count examina- 
tions were being attempted by sani- 
tarians who were working without 
proper space or facilities and using 
time that should have been devoted 
to field work and inspection. This 
system caused confusing and often 
misleading results and led to the 
development of a program to insure 
uniformity of sample collection and 
all phases of laboratory technique for 
grading purposes throughout the 
state. This paper is limited to an 
analysis of results obtained by the 
use of preservative in milk samples 
sent in to the central laboratory by 
sanitarians from all the counties in 
the state. 

It is not the purpose of this paper 
to discuss the various staining pro- 
cedures and stains suggested for the 
improvement of the direct micro- 
scopic examination of milk samples. 
Certain proposed modifications in 
both méthod and stains are definitely 
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deserving of attention and further 
study. On the strength of studies 
in our laboratory, as well as those 
done by Levine and Black, Levine,” 
and our results in the comparative 
study conducted last year under the 
auspices of the United States Public 
Health Service, the A.W.F. (acid- 
water-free) stain was selected and 
used routinely in this survey. We 
found this stain the simplest to pre- 
pare, the most reproducible, most 
constant in results, and easiest to 
read. When using the A.W.F. stain 
for counting milk films on a large 
volume of approximately 14,000 
specimens, there appeared to be no 
greater difficulty in counting the 
preserved specimens, received within 
3 days after collection, than when 
counting unpreserved fresh samples. 
Preliminary experiments were car- 
ried out on several different concen- 
trations of formaldehyde ranging in 
strength from 1 drop of 10 percent 
formalin in 10 ml of milk, to 10 drops 
of 10 percent formalin in 10 ml of 
milk. We found in these experiments 
that milk samples preserved with 
formaldehyde in strengths above 
0.08 percent to 0.09 percent show 
marked decrease in the direct micro- 
scopic count rather rapidly. Milk 
samples containing 0.08 percent for- 
maldehyde retain approximately the 
same count by the direct microscopic 
count technique for at least 3 days, 
probably even longer. This same 
concentration was also found to be 
the most favorable by Levine ? in his 
experimental survey reported De- 
cember 1949. Milk to which this 
concentration of formaldehyde has 
been added shows no tendency to 
sour unless it is on the point of sour- 
ing when introduced into the sample 
vial. Of approximately 12,000 sam- 
ples, less than 50 were sour on 
arrival at the laboratory. 


PROCEDURE 


Sample vials with tight closures, 
such as the standard rim count vial, 
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were selected for use. These vials 
are graduated at the 10 ml mark for 
the convenience of the collector and 
the assurance of the examining lab- 
oratory. The vials are sterilized. 
The correct amount, 0.1 ml of 1/5 
dilution of commercial formalin solu- 
tion is added to each one and it is 
immediately closed tightly. When 
10 ml of milk is added to the vial 
the resulting formaldehyde concen- 
tration is 0.08 percent. Vials so 
prepared may be successfully stored 
for at least 10 days prior to use 
without loss of efficiency for pres- 
ervation of milk samples. 

The requirements in the Eighth* 
and Ninth‘ editions of Standard 
Methods for the Examination of 
Dairy Products for the collection and 
delivery of milk samples to the lab- 
oratory are strictly followed. Upon 
receipt of samples at the laboratory, 
3 days or less after collection, milk 
films are made, defatted and fixed in 
strict accordance with Standard 
Methods. The slides are then 
stained for 1% minutes with the 
A.W.F. stain. The microscopes are 
standardized to a factor of 600,000, 
and the number of fields counted is 
always at least that required in 
Standard Methods. In the experi- 
mental comparisons, shown in our 
tables, these requirements are gen- 
erally exceeded. 
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TABLE 1 
Errect on D. M. C. or 0.08% FoRMALDEHYDE CONCENTRATION IN MiLK SAMPLES 
Untreated Sample Clump Counts: 1 Million-6 Million 


Counts in ten thousands 
— 


Untreated 
number Stained immediately 1-2 days 3+4 days 


Formaldehyde added ; stained after 
= 


1 day count 


2 day count 4 day count 


3 day count st 
“ “ 86 


. Std. error of mean 
>. Std. error of difference of means 
. Actual difference of means 


11.0 (0.25 S.E.)....... 
(0.6 S.E.) 


No statistically significant difference between means. 


TABLE 2 
Errecr on D. M. C. or 0.08% FormMALpenype ConceNTRATION IN MILK SAMPLES 
Untreated Sample Clump Counts: 500,000-990,000 


Counts in thousands 
A 


Untreated Formaldehyde added ; stained after 


number Stained immediately 1-2 days 3-4 days 


1 day count 3 day count 


“ 


“ 


4 day count 
“ “ “ 


a.MeanM, (10 spec. — 638. 
(12 spec. — 621.7 
b. Std. error (10 spec.— 42.0 
of mean (12spec.— 36.7 


No statistically significant difference between means. 


RESULTs AND DISCUSSION 


Tables 1 through 5 summarize the 
results obtained on wunpreserved 
milk samples (refrigerated, brought 
promptly to the laboratory and ex- 
amined immediately) versus results 
on the same samples preserved as 
soon as the immediate films were 
made, and re-examined after stand- 
ing at room temperature for 1, 2, 3, 
and 4 days. These tables show com- 
parative counts on 134 samples done 
in triplicate with clump counts rang- 
ing from 10,000 organisms per ml 
to several million organisms per ml. 
Much additional data were obtained 
which are not included in this paper 
but which support the conclusions. 
We compared the results statistically, 
and believe there is no significant 
difference between the results on the 
preserved samples as opposed to the 
unpreserved samples. Two samples 
changed grade out of 202 samples 
compared for this study. One addi- 
tional “border line” sample showed 
a slightly reduced count after 3 days. 
These results seem to be well within 
the limit of experimental error. Be- 
cause of the small amount of milk 
used in preparing a direct micro- 
scopic count slide, and the need for 
a different sample shaking operation 
before each transfer, the same sample 
of milk will show a variation in 
count, even though preserved, when 
slides are made at intervals over 
periods of several days. Also, with 
certain types and numbers of organ- 
isms the same film repeatedly counted 
by one or more people will often 
show variations of the same order 
as those herein described. 

The Sanitary Engineering Divi- 
sion of the West Virginia State 
Health Department states that on 
more than 12,000 samples, which we 
have examined by this method to 
date, the procedure has proved to 
be a valuable tool in securing dairy 
farm improvements, and in most 
instances has correlated well with 
sanitary inspections. 


CoNCLUSIONS 


We feel that with 0.08 percent 
formaldehyde concentration in 10 
ml of milk, the following conclusions 
can safely be made: 

1.A milk showing a low count 

(10,000 to 120,000 per ml), will 

not increase significantly over a 
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4245 114 64 
4305 116 
4922 234 
4930 170 357 
4937 118 “ « “ 112 “ “ 114 
4939 292 “ “ 244 “ « 378 
4940 122 “ « “ 142° “ “ 190 
4941 254 244 is 328 
4942 600 “ 490 “ “ 796 
4943 420) “ “ 362 “ « “ 476 
4944 480 “ “ 384 “ “ 364 
4946 214 “ « “ 200 “ “ “ 274 | 
4947 313 “ “ 310 “ “ 278 | 
4949 122 “ 6 “ 132 “ « “ 124 
4960 148 “ “ 166 “ “ 251 | 
S} 
4243 540 400 
7 4281 780 “ “ 940 “ “ 960 
4282 730 “ 740 “ 600 
4343 “ “ “ 
4913 00 ay count 
4925 880 “ “ 920 500 
4935 640 “ “ 520 “ « “ 660 
4936 580 560 “ « “ 620 
4954 640 “ “ 770 “ “ 640 
R.C.P. 500 460 
56W 580 “ 600 
b. 
c. Std. error of difference of 74D 55.6 d. 
d. Actual difference of means....................6. 3.0 (0.04 S.E.) ...... 43.4 
(0.8 S.E.) 


TABLE 3 


Errecr on D. M. C. or 0.08% ForMALDEHYDE CoNCENTRATION IN MiLK SAMPLES 


Untreated Sample Clump Counts: 210,000-490,000 


Counts in thousands 
; Untreated Formaldehyde added ; stained after 
number Stained immediately 1-2 days 3+4 days 
4238 480 1 day count 600 3 day count 400 
4247 260 “ “ 260 “ “ 220 
4251 540 “ “ “ 300 “ “ “ * 146 
4256 370 “ 4“ “ 550 “ “ 300 
4278 330 “ 420 “ “ 330 
4287 340 “ “ “ 420 “ “ “ 340 
4289 300 “ “ “ 400 “ “ “ 360 
4297 300 “ “ 460 “ 240 
4298 400 “ 360 “ « 220 
4310 460 “ “ “ 500 “ “ “ 380 
4323 240 “ “ “ 220 “ “ “ 240 
4325 270 “ “ “ 200 “ its “ 140 
4326 280 “ “ “ 260 “ “ “ 240 
4348 320 “ “ “ 400 “ “ “ 250 
4911 260 2 day count 220 4 day count 230 
4912 420 ‘ “ “ 500 o “ “ 300 
4921 280 “ “ 240 “ 4 “ 260 
4924 320 “ 300 “ “ 320 
4927 300 “ “ “ 260 “ “ “ 360 
4931 280 “ & “ 290 “ 6 “ 260 
4950 490 “ “ 700 “ 6 “ 360 
4957 420 “ “ “ 400 “ “ “ 320 
4961 350 “ “ “ 440 “ “ “ 370 
4963 380 “ “ “ 420 “ “ “ 560 
c. Std. error of difference of means ................ ee ara 25.0 
d. Actual difference of means .............0eecceeee 30.4 (0.96 S.E.).... 


(2.07 S.E.) 


Probable statistical significance: Difference between means due to chance. 
* Slide very difficult to read. 


TABLE 4 


Errect on D. M. C. or 0.08% ForMALDEHYDE CONCENTRATION IN MiLK SAMPLES 


Specimen 
number 


Untreated Sample Clump Counts: 110,000-206,000 


Counts in thousands 
Untreated Formaldehyde added ; stained after 

Stained immediately 1-2 days 34 days 
140 1 day count 140 3 day count 120 
160 “ 180 “ 80 
200 “ “ “ 100 “ “ “ 100 
160 “ 120 “ “ “ 140 
140 “ “ 100 “ “ 80 


4910 140 2 day count 200 4 day count 140 
4918 180 “ “ “ 140 “ “ “ 100 
4926 200 “ “ “ 160 “ “ “ 160 
4958 180 “ “ “ 140 “ “ “ 120 
Std. error of difference of means ................ 12.2 
Actual difference of means 12:7 40.0 
(3.27 S.E.) 


Statistical significance: 


Difference of Mean; and Meane due to chance. 


Difference of Mean: and Means is 


0.27 S.E. greater than accepted deviation limit for chance. 
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period of 1-3 days; a high count 

(500,000 to over 1,000,000 per 

ml), will not decrease significantly 

over a period of 1-3 days; a 

“border line” count (180,000 to 

280,000 per ml), will not change 

significantly within 3 days but 

may tend to decrease thereafter. 

2. The use of preserved milk sam- 
ples, using 0.08 percent formalde- 
hyde concentration, if examination 
is carried out within 3 days after 
collection, should be a successful 
procedure for: 

A. The grading of milk samples 
collected from a wide area, sub- 
mitted by mail unrefrigerated 
to a central laboratory. 

B. The evaluation of performance 
and comparative results of one 
or more laboratories at a dis- 
tance from each other, on iden- 
tical specimens of milk. It 
could be a valuable procedure 
for maintaining accuracy in 
branch laboratories or in the 
approval of any laboratory en- 
gaged in this work. 

3. This method has operated success- 
fully in West Virginia in a con- 
trol program on the examination 
of approximately 12,000 speci- 
mens received in all seasons from 
all points of the state even as far 
distant as 300 miles, with 3 days 
being the maximum transportation 
time. 
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TABLE 5 


Ervect on D. M. C. or 0.08% ForMALDEHYDE CONCENTRATION IN MILK SAMPLES 


Untreated Sample Clump Counts: 10,000-100,000 


Counts in thousands 


Untreated 
Specimen 

number Stained immediately 
4231 40 
4232 60 
4233 20 
4235 60 
4236 20 
4237 40) 
4239 60 
4242 100 
4248 100 
4249 60 
4250 60 
4253 100 
4255 60 
4258 40 
4259 40 
4261 80 
4262 60 
4263 20 
4204 70 
4265. 80 
4267 40 
4268 100 
4270 40) 
4271 20 
4272 40 
4274 20 
4275 20 
4276 20 
4277 20 
4280 80 
4283 100 
4284 100 
4285 20 
4288 100 
4290 60 
4291 40 
4294 20 
4295 20 
4299 90 
4300 20 

a. Mean 

b. Std. error of mean a 


c. Std. error of difference of means ....... 
d. Actual difference of means ............. 


Formaldehyde added ; 
stained after 


— 
day 3 days 
40 
40 40 
20 20 
100 140 
40 40 
60 40 
100 60 
160 100 
80 120 
80 20 
20 80 
93 60 
40 20 
20 20 
60 60 
20 20 
20 
20 20 
80 80 
100 100 
40 20 
80 80 
10 20 
20 60 
60 80 
40 20 
20 10 
20 20 
40 40 
20 60 
100 70 
100 30 
20 20 
80 100 
40 60 
20 20 
20 
20 60 
100 60 
20 20 
0.43 (0.06 S.E.). 3.25 
(0.47 S.E.) 


No statistically significant difference between means. 
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The paper is in the form of a resume 


and progress report. It was observed 
that cows once shedding the agglutinins 
in their milk continued to do so in each 
succeeding lactation. Findings by the 
blood test and ring test were studied 
comparatively. Our impressions are 
that cows strongly positive by blood 
test are almost invariably also positive 
by ring test; but those strongly posi- 
tive by ring test are not always positive 
by blood test. Animals vaccinated as 
calves, classed as blood suspects, very 
seldom show rise in blood titer and 
seldom give positive ring tests on their 
milk. Indications are that the ring 
test, in numerous cases, will locate 
animals before their blood titers go up. 
The ring test can serve as an adjunct to 
the blood test, but will probably never 
replace it. 


T HIs paper should be considered as 

resume and progress report in the 
application of the ring test in herds 
that are (1) officially accredited for 
the blood test, (2) clean herds that 
are not officially accredited, and (3) 
herds with a low degree of infection. 
It does not include herds that have 
never been blood tested, but it does 
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include herds where calf-hood vac- 
cination has been practiced over a 
period of years. 


Test ON 


The blood test results referred to 
in this report are official results as 
reported by the State-Federal Bu- 
reau of Animal Industry Laboratory, 
Trenton, N. J. The ring test was 
performed by placing one milliliter 
of milk in a small test tube, adding 
a drop of stained antigen mixing the 
samples, then placing the tubes in a 
35° C incubator for thirty (30) 
minutes, and then reading. 

The observations made and results 
obtained have been accumulated over 
a period of three and one half years. 

Two thousand one hundred and 
eighty (2180) lactating animals, in 
twenty-two herds were officially 
blood tested. Six hundred and 
seventy or about 31 percent of the 
2180 head were calf-hood vaccinated. 
Results of this blood test were as 
follows : positive 3, suspects 47, neg- 
ative 2130. 

Table 1 gives the results obtained 
by running the ring test on the milk 
from the 2180 head. 


TABLE 1 


47 Suspects (Blood) 


(2 Pos. Ring) 


2180 Positive 

Lactating Animals ( Blood) 

(31% or 670 Calf 
Vac.) 


2130 Negative (Blood) } 


(20 Pos. Ring) ) 


1 Pos, Ring 


40 Calf Vac. 
| 39 Neg. Ring 


| 1 Pos. Ring 
7 Non-Vac. { 


6 Neg. Ring 
J 


f' Pos. Ring 


f Calf Vac. Pos. Ring 


L Non-Vac. 
iF Neg. Ring 


(3 Calf Vac. 


J 20 Pos. Ring 
17 Non-Vac. 


660 Calf Vac. 
2110 Neg. Ring 


1450 Non-Vac. 


nical Control for the Walker-Gordon Labora- 
tory Company, Plainsboro, New Jersey, since 
1944. He received his B.S. degree from the 
Pennsylvania State College and has always 
been active in milk sanitation and health 
educational work. Author and co-author of 
articles dealing with various problems in | 
dairy technology. 


Mr. J. S. Bryan has been Director of Tech- 


It has been our observation that 
most of the non-vaccinated cows 
classed as suspects have a stronger 
blood titer as their gestation period 
progresses, occasionally going posi- 
tive at calving time. These same 
suspects, as a rule, do not have a 
positive ring test. On the other 
hand, most calf-hood vaccinates 
classed as suspects, remaining in the 
herd, very seldom show a rise in 
blood titer, often going negative and 
very seldom giving positive ring 
tests on the milk. 

Six months later, 15 of the 22 
herds were again officially blood 
tested, 1647 lactating animals being 
represented in this survey. The milk 
from these animals was checked, 
using the ring test, either two days 
before or three days after bleeding. 

Following are the results of this 
blood test: no reactors, 26 suspects, 
and 1621 negative. 

Table 2 gives a breakdown of the 
blood suspects and negative cows, 
noting the number of vaccinated and 
non-vaccinated animals, cows having 
had blood histories as suspects and 
the ring test reactions of the respec- 
tive groups. 

While making this study, we ob- 
served that cows once shedding the 
agglutinins in their milk continued 
to do so in each succeeding lactation. 
It was also noted that a positive ring 
test is usually obtained in all four 
quarters, however, there are several 
cows in these herds that are negative 
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26 Suspects (Blood) 


1647 Lactating Animals 
(36% or 588 Calf Vac.) 


to the ring test in either 1-2-or 3 
quarters. The positive quarters re- 
maining positive on each succeeding 
test, occasionally the negative quar 
ters going positive and remaining 
positive. 

Since using the ring test, we have 
made 8750 tests this includes the 
tests reported in tables 1 and 2. Out 
of the 8750 tests run, the milk from 
129 animals was found to give a 
positive ring reaction; 51 of the 129 
head (reacting to the ring test) have 
had a blood titer at some time or 
other; 47 of these 129 head have 
always been negative on the blood 
and are still negative; and 31 head 
were disposed of for various reasons. 

Findings by the blood test and the 
ring test have been studied com- 
paratively. Our impressions are 
these: cows strongly positive by 
blood test are almost invariably also 
positive by ring test; but those 
strongly positive by ring test are not 
always positive by blood test. 

One example is a cow, calf-hood 
vaccinated, now in her third lacta- 
tion, always negative to the blood 
test, and always giving a strong ring 
reaction in the milk from 3 quarters, 
the left front quarter always giving 
negative milk to the ring test. The 
strong ring test reactions and nega- 


1621 Negative 
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TABLE 2 


[21 Calf Vac. 


(4 Pos. Ring)- 


(5 Non-Vac. 


J No Reactors (Blood) 


567 Calf Vac. 


( Blood) 7 
(18 Pos. Ring) 


(1054 Non-Vac. 


tive blood titers prompted us to have 
the milk from this animal checked 
bacteriologically and _ serologically. 
The following results were reported : 


Blood titer—Negative. 

Ring test results—Strongly positive in all 
quarters except left front quarter which 
was negative. 

Bacteriological results of milk—Negative 
for Brucella. 

Serological results—Guinea pig blood 
titer (after injection of cream) was 
complete 1:50. The guinea pig blood 
serum was found negative for Brucella 
upon bacteriological analysis. 


(The above bacteriological and 
serological results were reported by 
Dr. H. S. Bryan, Assistant Profes- 
sor, Department of Animal Pathol- 
ogy, University of Illinois. 

It is difficult to comprehend how 
the agglutinins or antibodies can be 
present in the milk without being 
present in the blood. One will have 
to conclude that the ring test reac- 
tion could be due to some non- 
specific agent and not due to Brucella 
infection. 

We have found a number of cases 
where cows have been giving milk 
with positive ring tests for a period 
of one month to a year before show- 
ing a blood titer. These cases are 
the ones that should be bled every 
three or four weeks because a small 


( 2 Pos. Ring 

1 Always Neg. blood 

1 Has had blood history as 
suspect 

19 Neg. Ring 

4 Have had blood history as 
suspects 
15 Always Neg. blood 


2 Pos. Ring 
Both had history as suspects 


3 Neg. Ring 
1 Had history as suspect 
2 Always Neg. Blood 


r 8 Pos. Ring at time of blood 
test, always Neg. on blood. 


10 Have had records as blood 
suspects, never had a Pos. 
Ring. 


549 Always been Neg. on blood 
\ and Ring test. 


r 10 Pos. ring, time of blood test, 
always been Neg. on blood. 


6 Have had records as blood 


< suspects, never had Pos. 
Ring. 
1038 Always been Neg. blood and 
\ Ring test. 


percentage of these cows will eventu- 
ally show a blood titer warranting 
their disposal. 

In a herd where blood testing is 
done regularly and ring tests made 
every two or three weeks, one would 
expect the incidence of blood reactors 
to be very low. The combination of 
blood testing and ring testing will 
cover all animals whether lactating 
or dry. 


USEFULNESS OF RING TEST 


The ring test can be viewed as an 
effective screening precedure. It will 
not replace the blood test; but it 
can minimize unproductive blood 
testing. 

We have observed certain limita- 
tions of the ring test; they are: 


1. It is less accurate than the blood test 
for individual animals. 

2. It is only usable on lactating cows. 

3. It does not work satisfactorily on co- 
lostrum milk. 

4. It is not always reliable on abnormal 
milk or milk with poor creaming abil- 
ity; however, some of this could be 
overcome by adding known negative 
milk with good creaming ability. 

5. So far, we have found that the ring 
test does not help to determine whether 
a blood titer is the result of vaccination 
or an active infection. 


(Continued on page 121) 
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A number of important diseases of 
dairy cattle can be prevented by the use 


of vaccines. Such vaccines are pro- 
duced and distributed under the super- 
vision of the United States Bureau of 
Animal Industry. 

In this article pertinent information 
is given with respect to vaccines for use 
against anthrax, blackleg, malignant 
edema, bacillary hemoghobinuria, bru- 
cellosis, hemorrhagic septicemia, and 
several other less important diseases of 
dairy cattle. 


NUMBER of important infectious 
A diseases to which dairy cattle 
are susceptible can be prevented or 
controlled by vaccination. Some of 
these diseases are widespread in this 
and other countries, while others 
are more or less localized and 
sporadic. Vaccination of cattle for 
certain diseases is done routinely 
and in other instances only when 
disease outbreaks occur in a locality. 
All vaccines for use in animals are 
produced under the supervision of 
the Bureau of Animal Industry, 
United States Department of Agri- 
culture. Each lot of vaccine must 
pass satisfactory tests for purity, 
safety, and toxicity prior to dis- 
tribution. 

The administration of vaccines to 
cattle is a surgical procedure and 
certain precautions with regard to 
technique must be followed. The 
selection of the animals to be vac- 
cinated, their age and condition 
must be considered in order to ob- 
tain the most favorable results. 


Anthrax (Splenic Fever, Charbon) 


This is an acute septicemic disease 
caused by Bacillus anthracis. The 
herbivorous animals, especially cattle 
and sheep, are affected by it. Other 
animals also are susceptible to infec- 
tion. Anthrax can be controlled by 
immunization of susceptible animals. 

Anthrax spore vaccines are used 
widely in the vaccination of cattle 
against this disease. Spore vaccines 
usually are identified with a numeral 
ranging from #1 to #4. The dif- 
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ference in these vaccines is the de- 
gree of attenuation of the organisms 
with respect to virulence. No. 1 
spore vaccine will kill mice, No. 2, 
mice and guinea pigs, No. 3, guinea 
pigs and occasionally rabbits, and 
No. 4, rabbits. The No. 4 vaccine 
generally is used for vaccination of 
cattle. Agents such as alum or 
saponin are added to spore vaccines 
to delay the absorption of the 
organisms. 

The subcutaneous route usually is 
used for the administration of these 
vaccines ; however, in recent years 
the intradermal method has met with 
favor in some areas. 

Anthrax bacterin consisting of 
whole washed cultures of organisms 
killed by a chemical, usually forma- 
lin, also are used. The immunity 
produced by these bacterins may not 
be quite as marked as that produced 
by the spore vaccines. 


Simultaneous Method 


This method consists of the simul- 
taneous administration of spore 
vaccine at one site of the body and 
anthrax antiserum in a different part 
of the body. 


Blackleg (Black quarter; Emphy- 
sematous Gangrene; Symptomatic 
Anthrax ) 


This is an acute generalized in- 
fection generally found in cattle that 
is caused by Clostridium chauvoei 
(Cl. feseri). Blackleg is a disease 
of young cattle, animals between the 
ages of 6 months and 2 or 3 years 
being most susceptible. Humans are 
not susceptible to this disease. 
Losses from blackleg readily may be 
prevented by vaccination, and very 
satisfactory vaccines are available. 

Blackleg bacterin probably is the 
most popular agent used in the con- 
trol of this disease. It consists of 
whole cultures of Clostridium chau- 
voei treated with formalin. Alum or 
aluminum hydroxide usually is 
added to delay absorption at the site 
of injection. Cultural aggressin, 
which is a bacteria-free filtrate of 
cultures of Cl. chauvoei, as well as 
natural aggressin prepared from 


Dr. Scuetpy graduated from the School of 
Veterinary Medicine, University of Pennsyl- 
vania in 1929. For six years he worked with 
several milk companies as a field man on 
quality control and conducting physical ex- 
aminations on dairy cattle. He spent one 
year as research associate at the University 
of Pennsylvania conducting investigational 
studies on bovine mastitis. For over six 
years he was instructor in medicine and resi- 
dent veterinarian at the University of Penn- 
sylvania. During the past eight years he 
has been serving as Veterinary Medical Di- 
rector for the Medical-Research Division, 
Sharp & Dohme, Inc., Philadelphia, Penn- 
sylvania. He is conducting experimental and 
clinical studies with new biological and 
pharmaceutical agents in the control of ani- 
mal diseases. 


tissues harvested blackleg 
cases, also are effective antigens. 


Blackleg and Malignant Edema 

These two diseases are rather 
difficult to differentiate clinically 
and they may occur in animals con- 
comitantly in the same locality. In 
such instances, a combination of 
vaccines is used. As _ previously 
stated, blackleg is caused by Clos- 
tridium chauvoei and malignant 
edema is caused by Clostridium sep- 
ticum. Clostridium chauvoei—sep- 
ticum bacterin containing 50 percent 
of each type of organisms chemically 
killed in whole culture is used 
prophylactically. 


Bacillary Hemoglobinuria (Red 
Water Disease) 


This is an infectious disease to 
which cattle are susceptible; it is 
caused by Clostridium hemolyticum. 
This disease is recognized in the 
western part of the United States. 
Vaccination of susceptible animals 
with whole cultures of Clostridium 
hemolyticum organisms chemically 
killed with formalin and alum pre- 
cipitated apparently produces satis- 
factory protection. Yearly vaccina- 
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tion may be necessary in badly 
effected areas. 


Brucella Abortus (Bangs Disease ; 
Contagious or Infectious Abortion) 

This disease is very important to 
the dairy industry. Probably it is 
the most serious infectious disease 
affecting dairy cattle. 

The disease in itself does not 
cause as great a mortality in the 


adult animals as do some other. 


pathologic conditions, but since it 
affects calf morbidity and mortality 
as well as the production and repro- 
quction of adult cattle, it is indeed 
an expensive disease for the dairy 
industry. 

Over the years various methods 
for the control of brucellosis have 
been employed, but it is only in re- 
cent years that an effective vaccine 
has been used widely. 

Brucella abortus (Strain 19), an 
organism considered to be of low 
pathogenicity and high antigenicity, 
was isolated by Dr. J. M. Buck. 
Vaccines containing this organism 
are used extensively for the vac- 
cination of cattle, especially calves, 
against brucellosis. Under certain 
circumstances, this vaccine also is 
used in the vaccination of mature 
animals. 

The liquid vaccine consists of a 
suspension of live Brucella abortus 
(Strain 19) organisms in saline 
solution. At time of release for dis- 
tribution each milliliter of vaccine 
must contain 10 billion viable or- 
ganisms. A dose of 5 to 6 ml of 
the vaccine is given subcutaneously. 
There is some difficulty in main- 
taining the viability of the organisms 
in liquid medium for any appreciable 
length of time. It is essential that 
the liquid vaccine be kept refriger- 
ated from time of preparation until 
time of use. Excessive agitation of 
the vaccine also has a detrimental 
effect on the living bacterial cells in 
liquid suspension; thus this too 
should be guarded against. At the 
present time the dating on the liquid 
vaccine from time of harvest to time 
of use is 90 days. 

In view of the above mentioned 
problems in connection with the 
preparation and_ distribution of 
Brucella abortus vaccine the tech- 
nique of desiccation by lyphilization 
has been employed in the preparation 
of the vaccine. The living organisms 
are suspended in skimmed milk, 
quickly frozen, and lyophilized. The 


VACCINES IN ANIMAL DISEASE 


containers of vaccine are sealed un- 
der vacuum and in this manner via- 
bility of the organism may be main- 
tained for long periods of time. This 
technique has made it possible to 
bring to the farm, where cattle are to 
be vaccinated, so-called “laboratory 
fresh” vaccine. When properly 
handled, this assures the owner and 
the operator that the animals to be 
vaccinated will receive a maximal 
number of living cells as vaccine. 
The dry vaccine is restored with 
sterile diluent at the time it is to be 
used. Restoration takes place within 
a few seconds after the diluent is 
added to the vaccine. The present 
dating on the desiccated vaccine is 
one year. 

Experimental studies conducted 
with cattle in which the animals 
were challenged with virulent or- 
ganisms of Brucella abortus indicated 
that good protection is obtained in 
a high percentage of the animals 
vaccinated with the vaccine. These 
experiments have been conducted 
with cattle vaccinated as calves and 
challenged during the Ist to the 5th 
pregnancies; the results were com- 
pared with those obtained using 
comparable animals not previously 
vaccinated. 

The administration of Brucella 
abortus vaccine causes a_ positive 
serum agglutination when the serum 
is tested with Brucella antigen. This 
reaction is transient and of short 
duration in a high percentage of the 
animals when they are vaccinated at 
4 to 8 months of age. A few of them 
persist in showing a positive reac- 
tion in such tests and it is not known 
definitely: whether such reactions are 
due to the vaccine or whether the 
animals have acquired natural viru- 
lent infection. 

The intradermal method of vac- 
cination with Brucella abortus vac- 
cine has been and still is being used 
by some individuals. In most com- 
parative tests where this method was 
compared with the subcutaneous 
method, the results were essentially 
the same. One of the chief draw- 
backs to the intracutaneous method 
of vaccination is the difficulty of 
accurately administering a small dose 
of the vaccine intradermally and the 
subsequent local swelling. Usually 
the vaccine is placed in the caudal 
fold, which is the most convenient 
place for an intradermal inoculation 
in cattle. Local swelling and some 
induration may result from the pro- 
cedure; this is undesirable since it 


may make it difficult to interpret 
subsequent allergic tuberculosis reac- 
tions, because this site usually is 
used for such tests. 


Mucoid Vaccine 


A brief statement with respect to 
Mucoid Brucella abortus vaccine 
(Huddleson) may be of interest. 
The following report was prepared 
by the Subcommittee on Research of 
the National Brucellosis Committee. 
The National Brucellosis Commit- 
tee is composed of delegates and 
alternates from twenty-two nation- 
wide farm, educational, professional, 
and research organizations. The 
Committee is devoted to a policy of 
controlling and eventually eradi- 
cating brucellosis from the nation’s 
livestock industry, and _ thereby 
eliminating the reservoir of infection 
in man. 


“1. The exact make-up or content 
and the exact methods of pro- 
duction of M-vaccine have not 
been described. This is unique 
in the history of such products. 

2. A permit for the production of 
M-vaccine for interstate sale 
has not been requested of the 
Bureau of Animal Industry by 
those concerned. Before a 
license of this nature can be 
granted, the firm or individual 
must submit satisfactory proof 
of proper production facilities, 
production procedures, proper 
labels and experimental proto- 
cols and literature showing the 
value of the product. 

3. Adequate, controlled experi- 
ments have not been conducted ; 
hence, neither the merits nor 
the dangers of M-vaccine are 
known. 

4.When employed in _ cattle, 
M-vaccine has not produced 
appreciable blood reactions such 
as those encountered with 
Strain 19. 

5. Whether or not M-vaccine is 
dangerous for people is not 
known. 

6. Patience is advised while 
M-vaccine is being evaluated.” 


Hemorrhagic Septicemia (Pasteur- 
elosis bovis ; Shipping Fever ; Stock- 
Yards Pneumonia) 

This is an acute infectious disease 
to which cattle are susceptible. 
Pasteurella organisms are consid- 
ered to be responsible for the infec- 
tion; however, there is some con- 
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troversy regarding the etiology of 
this syndrome. The disease has 
been recognized for many years and 
frequently occurs in connection with 
the shipment of cattle from one part 
of the country to another. Herds, 
where additions frequently are made, 
also have outbreaks among the so- 
called native cattle. 

Hemorrhagic Septicemia Bacterin 
consisting of whole cultures of 
chemically-killed Pasteurella organ- 
isms, especially Pasteurella bubal- 
septicus (Pasteurella multocida Type 
2), appear to be of value in raising 
the resistance to such infections. 
For best results it is important that 
the vaccine be administered several 
weeks or a month prior to trans- 
portation of the cattle or to those 
that may be exposed to the disease. 
Several doses, administered a week 
or two apart, are desirable. 

Hemorrhagic Septicemia Aggres- 
sin is produced by injecting sub- 
cutaneously cultures of virulent or- 
ganisms into animals, usually horses 
or cattle. The injection usually is 
made into the neck and a severe 
edematous swelling develops in the 
neck and brisket regions within 24 
hours. The animals are sacrificed 
and affected tissues are harvested. 
From such tissue, fluids are ex- 
pressed and filtered, and a preserva- 
tive is added. This material, in 
relatively small doses, is used to vac- 
cinate animals. Aggressin used on 
cattle should be of bovine origin in 
order to minimize the chance of 
anaphylaxis. 


Corynebacterium-Pasteurella 
Bacterin 

In many cases of so-called hemor- 
rhagic septicemia or shipping fever, 
a variety of organisms are found in 


large numbers. Both Pasteurella 
and Corynebacterium pseudodiph- 
thericum (bovis) are present, and 
by some are considered to be impor- 
tant from an etiological standpoint. 
For this reason cultures of both of 
these organisms, 50 percent of each 
type, are included in the bacterin. 
The bacterin consists of the whole 
culture of chemically-killed organ- 
isms to which alum is added. « This 
bacterin is used widely and some in- 
dividuals believe it to be a more 
effective- vaccine for the prevention 
of the clinical syndrome known as 
hemorrhagic septicemia (shipping 
fever) than is the straight pasteurella 
bacterin. 


VACCINES IN ANIMAL DISEASE 


Rabies 


The disease is not tremendously 
important as compared with some of 
the other diseases of dairy cattle in 
this country. In areas, however, 
where rabies in dogs and wild ani- 
mals, especially -foxes, is a serious 
problem, the incidence of it in cattle 
may be of economic importance. 
Usually it is considered that once an 
animal is definitely infected with 
rabies virus, it will succumb to the 
disease. Bite wounds in cattle pro- 
duced by rabid animals frequently 
are in the head region. This is par- 
ticularly serious, since the location of 
the infected wound with respect to 
the brain apparently influences the 
rate of development of rabies in the 
exposed animal. 

Veterinary rabies vaccine is pro- 
duced in horses or goats. Other ani- 
mals such as sheep and cattle too can 
be used, but are more expensive. 
Fixed rabies virus, given intra- 
cerebrally, is used to infect them 
and after the proper incubation 
period the brain of the animal is 
harvested. The brain tissue is finely 
ground and the substance is treated 
with phenol to inactivate the virus. 
Potency tests are conducted on each 
lot of vaccine to determine that it is 
antigenic. This type of vaccine is 
used in cattle that have been exposed 
to rabid animals or prophylactically 
in areas where an epizootic of rabies 
exists. 


Mixed Infections | 


There are several disease con- 
ditions apparently caused by bacteria 
that develop in cattle, but the 
etiologies of these are not clear. It 
is considered that these conditions 
are due to a so-called mixed bacterial 
infection. A variety of organisms 
are present in tissues of affected 
animals. As an aid in the prevention 
of these conditions, the so-called 
mixed bacterins are administered. 
They consist of various combinations 
of the organisms commonly found in 
animals with these conditions. 
Whole broth cultures of chemically- 
killed organisms are used in the 
preparation of these vaccines. 


Warts 


Certain dermatologic manifesta- 
tions in the form of wart-like 
growths are observed in cattle. One 
type of these warts (seed warts) is 
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caused by a virus; the lesions usu- 
ally are found in the neck and 
shoulder regions of cattle. (This 
wart is not related to the squamous 
type found on the teats of cows.) 

Vaccine prepared by propagating 
wart virus in chick embryos ap- 
parently is effective. Several sub- 
cutaneous inoculations, or one sub- 
cutaneous and one intradermal one, 
usually are given. This is a rela- 
tively new type of vaccine, but cur- 
rently it is thought to be useful for 
the prevention of seed warts in 
cattle. 


Foot and Mouth Disease 


The disease is not present in this 
country at this time and perhaps 
reference to it is irrelevant. How- 
ever, both the cattle industry and the 
veterinary profession have been 
greatly concerned about the problem 
since the fall of 1946 because of the 
proximity of the disease to our 
southern border. 

This country has aided greatly in 
the control of the infection in 
susceptible animals in Mexico and 
also in research work resulting in 
new methods for the production and 
use of vaccines for foot and mouth 
disease. 

Several types of virus, known as 
types A, O, and C, are capable of 
causing foot and mouth disease in 
susceptible animals. A vaccine pre- 
pared from scrapings from the 
tongues of artificially infected ani- 
mals has been very useful in the 
control of foot and mouth disease in 
Mexico and in some European coun- 
tries. Repeated vaccinations at 4 
and/or 6 monthly intervals for sev- 
eral years may be necessary to 
establish resistance in animals in a 
given area. 

Extensive research work designed 
to develop methods of control of 
foot and mouth disease is being con- 
ducted at the present time in Mexico 
and in some European countries. 
American veterinarians are partici- 
pating in this work so that they can 
become familiar with the problem 
and with new developments, and 
thus be in a better position to cope 
with the disease should we be con- 
fronted with it in this country. 
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RESEARCH AS IT AFFECTS THE MILK SANITARIAN* 


E. L. Jack 


The milk sanitarian occupies a 
special place in the dairy industry 
with equal responsibility to all seg- 
ments: producers, processors, dis- 
tributors, and consumers. The entire 
industry is dependent upon the tech- 
nical competence and personal integ- 
rity of the members of this group. The 
primary function of the milk sani- 
tarian is the enforcement of regula- 
tory laws. The regulatory laws are by 
their nature restrictive in character 
and by reason of this restrictive nature 
tend to limit the application of re- 
search. The milk sanitarian of the 
future will need to have knowledge 
that will enable him to exercise judg- 
ment in a much wider field than is 
now necessary. As research findings 
continue to modify processing tech- 
niques, it is their responsibility, first, 
to insure the safety of the public from 
harmful materials, and secondly, to 
avoid unnecessary restrictions that will 
retard desirable progress. 


T is with a warm feeling of pleasure 
that I address this organization, 
the California Association of Dairy 
and Milk Sanitarians, because I 
number among your members many 
good friends of long years standing. 
I feel also a keen sense of responsi- 
bility and obligation to contribute in 
a worthwhile manner to your annual 
meeting program. That sense of 
responsibility and obligation stems in 
part from the high esteem with which 
I regard your individual and col- 
lective activities. 

As a group, you occupy a special 
place in the dairy industry; you are 
in the industry but not of it. Your 
position is that of an intermediary 
with obligations to no single ele- 
ment of our industry, but with equal 
responsibilities to all segments: pro- 
ducers, processors, distributors, and 
consumers. To carry out these re- 
sponsibilities in an effective and un- 
biased manner requires not only 
technical competence, but also per- 
sonal integrity and tact on the part 
of the individual members of your 
group. The dependence which the 
entire industry places on your work, 
and the confidence with which your 
actions are accepted, testify fully 
that you and your colleagues 


* Address delivered before the California 
Dairy and Milk Sanitarians, Alexandria Hotel, 
Los Angeles, California, October 25, 1950. 


Chairman, Division of Dairy Industry, University of California, Davis 


throughout the country possess these 
attributes. Your actions are con- 
sistently motivated by high purpose, 
and it is a privilege to talk to you 
on this subject in which I am so 
vitally interested. 

I have chosen to talk about re- 
search and its effects on your activi- 
ties. Since I seem to talk about it at 
every opportunity, I suspect that 
eventually people may get the idea 
that I believe research is important. 
And if they do get that idea, they will 
be right. Research is of the utmost 
importance to the dairy industry. I 
should like to point out just how 
various phases of the dairy industry 
are affected by it, because you in the 
regulatory service are affected di- 
rectly or indirectly by everything 
that affects any part of the industry. 


RESEARCH DEFINED AND 
ILLUSTRATED 


First, what is research? Research 
is the discovering of new facts and 
principles. It is sometimes extended 
also to the application of these prin- 
ciples or the putting them to work. 
But the discovery is the first order 
of business. Once facts are known, 
they will be put to use in due time. 
Sometimes new facts are of immedi- 
ate usefulness, and sometimes their 
value does not become apparent for 
a long time. But no one can esti- 
mate the value of a nevw fact. 

To take a familiar example : Louis 
Pasteur accomplished many things 
in his life, but all the rest of them 
pale into insignificance beside the 
discovery of the fact that heat 
would destroy organisms of fermen- 
tation in wine. Who can say what 
that new fact has been worth to the 
food industry? Or to cite another 
example, someone observed many 
years ago that changing the inten- 
sity of light, impinged on some 
metal surfaces, generated an electric 
potential. Not a very exciting ob- 
servation in itself, but consider some 
of the uses this new fact has been 
put to. It will open doors for you 
without your lifting a finger. It will 
tell you how long to open your 
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camera lens to get a good picture. 
It will count automobiles on the 
highway, and lately it has been put 
to use sorting lemons into different 
size groups. Every day new uses 
are found for this simple fact. And 
so it is the discovery of new facts 
that makes technological progress 
possible. 


RESEARCH IN Datry INDUSTRY 


And now I would like to have you 
consider with me the importance of 
research in specific fields in the dairy 
industry. First, let’s take education, 
because you are all products of tech- 
nological education,- and because I 
am somewhat familiar with it. How 
do teaching and research supple- 
ment each other? In our land-grant 
colleges of agriculture, we have both 
experiment station research and 
classroom teaching. 

Because the experiment station re- 
search is usually aimed at trying to 
solve some of the more pressing 
practical problems of the times, it is 
frequently thought of as being com- 
pletely divorced from the teaching 
functions. This is far from the case. 
The research program provides the 
foundation for all teaching; it pro- 
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vides the subject matter. Without 
research we should be using the 
same textbooks that were in use 
50-75 years ago. Textbooks need 
frequent revision these days because 
of the pressure of new developments. 

Research also influences or should 
influence, the individual instructor. 
If he is to be aware of the latest 
developments in his field, he must, 
of necessity, be active in the research 
phases of his specialty. If he relies 
solely on textbooks for his subject 
matter, his teaching is stereotyped 
and lifeless, because textbooks are 
out-dated before they are printed. I 
maintain with sincere conviction that 
instruction at the University level is 
inadequate unless both the individual 
instructor and his departmental as- 
sociates are simultaneously engaged 
in an aggressive research program. 
Their science then becomes a living, 
personal, and timely matter ; it is not 
a mere repeating of second-hand 
textbook information. 

It seems hardly neéessary to dis- 
cuss the effects of research on plant 
operational procedures because you 
are in contact with new develop- 
ments continually. There are, how- 
ever, some points in this connection 
I want to call to your attention. A 
few weeks ago our staff was re- 
quested to prepare a list of the tech- 
nological developments in the dairy 
industry covering the period since 
1930—the last twenty years. When 
we had the list compiled, together 
with a concise description of the 
individual items, it covered ten type- 
written pages and included prac- 
tically all of our present day proc- 
esses. In other words our current 
operational procedures are develop- 
ments of the last twenty years. This 
certainly is an impressive example 
of the impact of research on the dairy 
industry. These developments in- 
clude our present cleaning practices, 
plate heat exchanges, paper con- 
tainers, bulk handling on the ranch, 
direct steam injection heating and 
vacuum flash cooling as in “Vacrea- 
tion.” They include also metal 
churns, and continuous buttermak- 
ing, aseptic packaging, the wide- 
spread adoption of stainless steel as 
a fabricating metal, and the tremen- 
dous increase in homogenized milk. 
Others that might be mentioned in- 
clude the phosphatase test which is a 
valuable tool for you, the adoption 
of continuous freezers for ice cream 
manufacture, and the packaging 


developments for cheese, dry milk, 
and many other dairy products. 


RESEARCH GENERATES CHANGE 


This recitation of these develop- 
ments should impress one fact 
strongly on your minds—and that is 
that research generates change; it is 
the enemy of stagnation ; it promotes 
technological progress. 

What then are the broad implica- 

tions of the effects of research, this 
great catalyzer of change, on the 
work of the milk sanitarians? Your 
primary function is the enforcement 
of certain regulatory laws affecting 
the dairy industry. Now regulatory 
laws are by their nature restrictive 
in character. They set forth that 
certain essential acts shall be per- 
formed in a particular way; within 
their scope they retard changes; 
they tend to maintain the status quo. 
Therefore, you, as law enforcement 
officers, are the custodians of the 
status quo. 
* Such an analysis would seem to 
indicate that a milk sanitarian’s 
duties place him in oposition to new 
developments. This may or may not 
be true. Certainly there are in- 
stances where it has worked that 
way. But you and I know, how- 
ever, that the group here today has 
been a strong. supporter of sound 
new developments, and I have every 
confidence that it will continue in 
that attitude. Certainly the milk 
sanitarians and the public health 
officers are entitled to the major 
share of the credit for the high sani- 
tary quality of the milk in this 
country today. The problem of how 
to get a uniformly safe bottle of milk 
has been licked largely due to their 
ideals and efforts. The major de- 
velopments in milk sanitation have 
been achieved. In this respect the 
continuing status is eternal vigilance 
to retain our present position. 

The developments of the future 
will follow a different path and will 
require a wider and somewhat dif- 
ferent scope of knowledge on the part 
of the regulatory officer, if he is to 
make a comparable contribution to 
progress in the future as he has in 
the past. 

Research in dairy industry and its 
application in new developments will 
take the direction of emphasis on the 
individual milk constituents and their 
use in products which best serve the 
nutritional needs and taste desires 
of the consuming public. Indeed, 
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research of this nature is already in 
progress, and product applications 
are being made from it. This type 
of research and the applications from 
it will increase as time goes on. 
We can expect to see on the 
market, in addition to our conven- 
tional products of today, what have 
aptly been called tailor made prod- 
ucts; products made up of varying 
proportions of milk constituents 
processed so as to have pre- 
determined properties. Because 
milk in its natural form is the ideal 
food for a young calf, it does not 
follow that its constituents are in the 
proper proportion for all uses by man. 
And so there is under way today a 
considerable amount of research that 
will tend to produce dairy products 
perhaps radically different from 
those we are so accustomed to today. 


SoME PossiBLE DEVELOPMENTS 


It is conceivable also that compe- 
tition may force us to abandon the 
long held notion that the composi- 
tion of dairy products is “sacred” 
and nothing can be added to them. 
I believe the time will soon be at 
hand when we shall petition our 
regulatory agencies forcefully for 
permission to add specific harmless 
ingredients to many of our estab- 
lished dairy products in order to im- 
prove their flavor or prevent their 
rapid deterioration. We already 
know how to prevent some of the 
most troublesome flavor problems in 
the dairy industry through the addi- 
tion of certain materials that are not 
only harmless but in many cases 
actually nutritious. I am sure that 
liberalization of our attitude will 
soon prevail. 

Such developments as I have just 
mentioned will require careful con- 
duct on the part of the present-day 
milk sanitarian. He will no longer 
be solely a milk sanitarian, in fact 
his scope is much wider than that 
now, and the term is a misnomer. 
The sanitarian, or his counterpart, 
will need to exercise careful ap- 
praisal and judgment first to insure 
the safety of the public from harm- 
ful materials, and secondly, to avoid 
unnecessary restrictions in retarding 
desirable progress. 

I have not the slightest doubt that 
the milk sanitarians will continue to 
show the same leadership in this 
wider field that stamped their work 
when it was more nearly strictly 
sanitarian in nature. 
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Methods in Food Analysis—Ap- 
plied to Plant Products, by 

M. A. Joslyn. Published by 

the Academic Press, Inc., New 
York. 1950. 525 pages. $8.50. 
Lecture notes used in courses in 
food analysis for twenty years con- 
stitutes the basis for this book. The 
author emphasizes the principles in- 
volved and arranges them according 
to the important method of analysis 
rather than to the examination of a 
particular food product. “The tech- 
niques described are illustrative of 
those used in the field, and these are 
discussed in more detail when the 
available information is scattered in 


New Books and Other Publications 


the literature. This book is 
intended as a text and reference 
work on the physical and chemical 
methods used in the laboratory 
examination and evaluation of com- 
mercial fruit and vegetable prod- 
ucts.” extraordinarily rich 
bibliography, 35 tables of illustrative 
data, and 42 well-drawn apparatus 
assemblies, and full mathematical 
discussion of analytical results 
makes the book unique as a supple- 
ment to a good course in food 
analysis as well as useful to the 
practical analyst (who too often fol- 
lows blindly the instructions with- 
out realizing “what it is all about’’). 


Organic Reagents for Organic 
Analysis, by The Staff of Hop- 
kin and Williams Research 


Laboratory. Second Edition. 
Published by the Chemical Pub- 
lishing Co., Brooklyn, N. Y. 
263 pages. 1950. $5.00. 


This edition is an enlargement of 
the first edition, and includes some 
new reagents that have been de- 
veloped since the first edition was 
published. The section on alkaloids 
that ran in the first edition has been 
deleted herein because of the un- 
dependable data available. The 
material is conveniently arranged 
and carries good lists of biblio- 
graphic references. 


THE DEVELOPMENT OF THE MILK AND FOOD 


SANITATION PROGRAM OF THE PUBLIC 


HEALTH 


Early Studies 


T= annual report of the U. S. Marine 
Hospital Service for 1896 included a 
report on cooperative work by the Hy- 
gienic Laboratory in connection with an 
investigation of the prevalence of typhoid 
fever in the District of Columbia. This 
report contained the following statement: 
“Tt is not improbable that if a compre- 
hensive study be made of the water sup- 
ply of the dairies supplying milk to 
Washington our knowledge of the rela- 
tion which the milk supply bears to the 
prevalence of intestinal and other diseases 
would be proportionately increased.” 
Although the Public Health Service 
continued its interest in various phases of 
the public health aspects of the use of 
milk, it was not until 1907 that an exten- 
sive study was made of the problem. An 
investigation by the Service during the 
summer of 1906 of the origin and preva- 
lence of typhoid fever in the District of 
Columbia revealed that milk was the 
agent of transmission in 10 percent of the 
866 cases studied. Following this dis- 
closure a thorough study, both practical 
and scientific in character, was made of 
the relation of milk to the public health. 
Results of this study were published as a 
Hygienic Laboratory Bulletin in 1908, and 
an enlarged and revised edition was pub- 
lished in 1909. Coincident with this 


* (Written by Abraham W. Fuchs, Chief, 
Milk and Food Branch, USPHS, for inclusion 
in Dr. R. C. Williams’ History of the Public 
Health Service; prepared in mimeographed form 
by the Planning and Development Branch, Divi- 
sion of Engineering Resources). 


SERVICE* 


work, a study was made of thermal death 
points of pathogens in milk by Dr. Milton 
J. Rosenau. Results of this study gave 
impetus to the use of low temperatures for 
pasteurization of milk supplies, and were 
an important factor in development of the 
holding method of pasteurization as con- 
trasted with the flash method in use at 
that time. 

The Public Health Service took an ac- 
tive interest in various efforts directed 
toward improvement of milk supplies, 
among which was the certified milk move- 
ment. However, experience indicated 
that even the elaborate sanitary precau- 
tions recommended in this connection 
were not sufficient to ensure against the 
possibility of milk-borne outbreaks of 
disease. It became evident that in the 
extension of pasteurization of milk sup- 
plies lay opportunity for accomplishing 
the best results, and the Service devoted 
its energies in that direction. Pasteuriza- 
tion, however, was not perfect and, as 
commercial pasteurization of milk sup- 
plies increased, doubt developed not only 
as to the efficiency of some commercial 
pasteurizing machines but also as to the 
time and temperature standards used for 
commercial pasteurization. 

In 1911, the New York Milk Commit- 
tee appointed a group of experts desig- 
nated as the Commission on Milk Stand- 
ards to study and report upon rules and 
regulations for control of milk. The 
Public Health Service was represented on 
this commission at the time of its first 
and second reports, and published three 
reports of the commission in the Public 
Health Reports during the years 1911, 


ABRAHAM W. Fucus was graduated from 
Cornell University in 1913 with a C.E. 
degree in sanitary engineering and has been 
with the U. S. Public Health Service since 
1916. He became chief of the Milk and 
Food Branch with rank of sanitary engineer 
director in 1940. He has edited the PHS 
Milk Code, the PHS Restaurant Code and 
PHS Annual Reports of Disease Outbreaks 
from Water, Milk and Food for many years, 
as well as authoring numerous publications 
on milk and food sanitation. He is a mem- 
ber of NRC Committee on Milk Quality, 
NSF Committee on Technical Research, and 
Syracuse University Advisory Board on 
Paper Sanitation and served as President 
of IAMFS in 1949. 


1913, and 1917. In 1921, a large dairy 
corporation engaged a commercial public 
health laboratory to make an exhaustive 
study of time and temperature standards 
for commercial pasteurization of milk and 
of commercial pasteurization equipment in 
general use at the time. This research 
included engineering tests and bacterio- 
logical tests with pathogenic organisms 
generally recognized as transmissible by 
milk supplies. The Public Health Service 
cooperated in this research and published 
the results of the investigation in 1925 as 
Public Health Bulletin No. 147. 
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USPHS anp Foop SANITATION PROGRAM 


Office of Milk Investigations Established 


Milk sanitation investigations became a 
definite activity of the Public Health 
Service in 1923. At that time, the Ala- 
bama State Board of Health, feeling the 
need for a State-wide milk control pro- 
gram, requested the assistance of the 
Service in the development of such a 
program. Sanitary Engineer Leslie C. 
Frank was assigned to cooperate with the 
Alabama State Board of Health in this 
work. This action inaugurated the ac- 
tivities of the Office of Milk Investigations 
of the Division of Scientific Research. 

This Office later went through a num- 
ber of administrative changes. It was 
made a part of the Division of Public 
Health Methods in 1937, became the 
Milk and Food Unit of the Sanitation 
Section of the Domestic Quarantine Divi- 
sion in 1939, the Milk and Food Section 
of the Sanitary Engineering Division in 
1944, and finally the Milk and Food 
Branch of the Division of Sanitation in 
1948. When Frank was made chief of 
the Sanitation Section in 1939, Sanitary 
Engineer Abraham W. Fuchs succeeded 
him in charge of the milk and food pro- 
gram. 


Origin of Standard Milk Ordinance 


The work in Alabama centered around 
a cooperative effort to unify milk control 
methods throughout the State by the 
development and enforcement of an ef- 
fective type of milk legislation. This 
cooperative program was put into effect 
in Alabama by the State Board of Health, 
with the Public Health Service represen- 
tative acting in an advisory capacity. 

In the preparation of this milk legisla- 
tion, a thorough study was made of a 
large number of milk ordinances in effect 
at that time. One striking fact brought 
out in this study was that practically no 
two milk ordinances contained the same 
requirements. This multiplicity of re- 
quirements indicated the need for a milk 
ordinance which would be applicable to 
communities in general, and led to devel- 
opment in 1924 of the milk ordinance 
which was first known as the Standard 
Milk Ordinance and later as the Milk 
Ordinance Recommended by the U. S. 
Public Health Service. 

This ordinance was of the grading type, 
with provision for degrading as a tem- 
porary punitive measure. More recent 
editions of the ordinance, however, con- 
tain alternative provisions with reference 
to grades of milk products which may be 
sold. This was done because some com- 
munities prefer to use the grading and 
degrading system of improving milk 
quality, whereas others prefer to use ex- 
clusively the system of forbidding sale of 
milk and milk products which do not 
comply with all items of sanitation, and 
instituting court procedure if the violator 
persists in selling. 

The success of the milk sanitation work 
in Alabama attracted the attention of 
other States and cities, and within three 
vears nearly 100 communities had enacted 
this milk ordinance into law. At the 
request of the State health department, a 
milk specialist was assigned to such 
States as Texas, Mississippi, Missouri, 
Kentucky, North Carolina, Arkansas, 


Tennessee, and Arizona during the first 
decade of the program to assist them in 
organizing a milk sanitation program and 
to study the effect of applying a uniform 
State-wide program. Surveys were made 
in Alabama by Frank (1927), in Missis- 
sippi by Fuchs (1930), and in Missouri by 
Dr. Franklin A. Clark (1931), in which 
the milk sanitation status of a number of 
communities was determined both before 
and after the adoption of the Standard 
Milk Ordinance so as to measure the re- 
sults of the enforcement of the ordinance. 
In May 1926, the Standard Milk Ordi- 
nance of the U. S. Public Health Service, 
slightly modified, was adopted as a 
standard for the United States by the 
Conference of State and Territorial 
Health Officers. As the number of 
adoptions increased, it was apparent that 
consideration needed to be given to a na- 
tional program for the unification of milk 
control. A program of this nature was 
developed by the Service. It consisted 
of the voluntary adoption and strict en- 
forcement of the milk ordinance by States 
and communities, the organization of 
State milk sanitation programs, the milk 
sanitation rating of communities by the 
State authorities, and the training of 
State milk sanitarians, with technical ad- 
vice and occasional check milk sanitation 
ratings by the Public Health Service. 


Standard Milk Code 


With the growth in the number of 
adoptions of the ordinance, it soon be- 
came evident that even though a number 
of communities adopted the same milk 
ordinance, the interpretation and en- 
forcement of the ordinance were not 
necessarily uniform. This fact led to the 
formulation of the Standard Milk Code, 
later known as the U. S. Public Health 
Service Milk Code, which discusses the 
Standard Milk Ordinance item by item, 
outlines in each case the public health 
reason therefor, and gives what is rec- 
ommended as _ satisfactory compliance 
with each item. The first edition of the 
Code, a tentative draft, was published in 
mimeographed form in 1927. 

During its formulation, the Standard 
Milk Ordinance and Code was referred 
to a number of public health and dairy 
organizations for critical study in order 
to have the advantage of review by a 
large number of groups and individuals. 
After a series of conferences with the 
Bureau of Dairy Industry of the U. S. 
Department of Agriculture, the 1931 and 
succeeding editions of the Milk Ordinance 
and Code have carried the approval of 
that organization. 

In 1932, the Public Health Service ap- 
pointed a Board of Consultants, termed 
the Public Health Service Milk Sanita- 
tion Advisory Board, so that it might 
have at its command the technical advice 


Enforced 
State-wide 


State Law or 


Year Regulations 


1925 
1930 
1935 
1940 
1945 
1950 


Counties or 
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of a comprehensive group of experts in 
the various phases of the public health 
control of milk supplies, and in allied 
problems relating to the production, proc- 
essing, and distribution of milk. The 
various suggested modifications of the 
Milk Ordinance and Code received from 
time to time are presented to the Ad- 
visory Board for discussion and recom- 
mendation. The 16-member Milk Sani- 
tation Advisory Board was replaced by 
a seven-member Sanitation Advisory 
Board to advise on all sanitation activi- 
ties when the Sanitary Engineering Divi- 
sion was established in 1943. In 1947, 
a separate Milk and Food Sanitation Ad- 
visory Board was appointed as consultants 
on milk and food. In 1949, two industry 
members were added, one nominated by 
the Dairy Industry Committee, the other 
by the National Restaurant Association. 

New editions of the Public Health 
Service Milk Ordinance and Code are 
published at such times as revisions in the 
ordinance or code make advisable the 
publication of a new edition. Eleven edi- 
tions of the Milk Ordinance and Code 
have been issued, the first printed edition 
having been published in 1935 as Public 
Health Bulletin No. 220, and the latest 
revision in 1939. A revised milk ordi- 
nance alone was prepared in 1949, but 
printing of the accompanying code is not 
expected before 1951. All editions begin- 
ning with that of 1933 were compiled by 
Fuchs. 


Extent of Adoption of Milk Ordinance 


The first State to adopt the model milk 
ordinance as State regulations was Ken- 
tucky, in 1925. Then came Mississippi in 
1927, Alabama in 1929, and North Caro- 
lina in 1930. The first large cities to 
adopt the ordinance were Mobile and 
Montgomery in 1923, Knoxville in 1924, 
and Atlanta and Chattanooga in 1925. 
The first counties adopted it in 1927. At 
the present time* the ordinance is in 
effect in 1,468 municipalities and 367 
counties and districts located in 38 States 
and one Territory. It has also been 
adopted as State law or regulations in 32 
States and two Territories, in 13 of which 
it is enforced State-wide. Included are 
55 cities of over 100,000, and 38 cities 
between 50,000 and 100,000 population. 
It is in effect in areas with a total 
population of over 58,000,000. 

Included in the list of adoptions are 
four States, ten counties, and 392 munici- 
palities with compulsory pasteurization of 
all market milk or all except certified. 
In addition the list includes 36 counties 
and 269 municipalities with 100 percent 
pasteurization on a voluntary basis. 

Following is a chronological cumulative 
summary of adoptions at 5-year intervals: 


* March 1951. 


Population 
Covered 


64 1,700,899 
371 8,813,803 
573 16,483,354 
872 22,695,285 

1131 35,452,348 
1468 58,878,145 


Districts Municipalities 


— 
4 
1 0 0 
2 0 81 
3 0 96 
25 7 238 =. 
34 13 367 as 
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Investigations Necessary in Development 
Code we 


Investigations on the efficiency of com- 
mercial milk pasteurization equipment 
were undertaken in 1926 by Sanitary En- 
gineers Frank and Frederic J. Moss, and 
Milk Specialist Peter E. Lefevre. This 
work included studies of the design and 
operation of milk pasteurization equip- 
ment and of temperature indicating and 
recording devices. Wherever possible, 
the tests were carried out in commercial 
milk pasteurizing plants during actual 
routine operation. In the temperature 
studies of pasteurizers, the temperatures 
of the milk at various points in the ap- 
paratus were determined by means of 
thermocouple-potentiometer equipment. 
The studies indicated that some of the 
equipment then in use could not be de- 
pended upon to pasteurize effectively. 
Some of the defects found consisted of 
“dead ends” or “cold pockets” which were 
beyond the influence of heating and agita- 
tion devices, foam which was lower in 
temperature than the milk, leakage of 
milk past inlet and outlet valves, lack of 
dependability of some temperature con- 
trol equipment, and other problems. 

As a result of these findings, many of 
the pasteurization equipment manufac- 
turers modified designs of their equip- 
ment, and later studies indicated the 
practicability of eliminating the defects 
mentioned. The testing work also dis- 
closed that the deviations between the 
hottest and coldest milk could be kept 
within one degree F. in properly de- 
signed pasteurizers. 

For a considerable period of time fol- 
lowing the replacement of flash pasteur- 
ization by the holding method in this 
country, use of flash pasteurization was 
not considered acceptable by American 
health officials due to its lack of depend- 
ability. The old flash heaters were used 
only for preliminary heating prior to 
holding. However, due to improvements 
in design of heaters, and in temperature 
control: and safety devices, there devel- 
oped a demand for recognition of flash 
pasteurization as an acceptable method. 
Beginning in 1927, the U. S. Public 
Health Service, in cooperation with the 
New York State and New York City 
Health Departments, made studies of 
electric flash pasteurization, including en- 
gineering observations and tests with 
pathogenic bacteria. Later the Public 
Health Service made similar studies oi 
an internal tubular type of steam flash 
pasteurizer, and in cooperation with the 
Pennsylvania State Health Department 
made engineering tests of a plate-type 
steam flash pasteurizer. On the basis of 
this work, it was recommended that local 
and State health authorities approve pro- 
visionally the use of equipment which 
would heat every particle of milk to not 
less than 160 degrees F., followed by a 
holding period of not less than 15 sec- 
onds at not less than this temperature. 
It was specified that the equipment must 
comply with certain listed specifications, 
including a safety device designated as an 
automatic milk-pump cut-out which 


would stop the milk pump when the milk 
temperature at the heater outlet dropped 
below the legal requirement. Because of 
the use of a short but definite holding 
period in this method, it was designated 
as high-temperature, short-time pasteur- 
ization rather than flash pasteurization. 
Since 1933, the definition of pasteurization 
in the Public Health Service Milk Ordi- 
nance and Code has included the tem- 
perature and time combination of 160 
(changed to 161 in 1949) degrees F. for 
15 seconds in addition to that of 143 
degrees F. for 30 minutes. 

Because of the increase in use of hot- 
air cabinets for the bactericidal treatment 
of milk cans, tests were made in 1937 by 
Sanitary Engineers Frank, Moss, and 
Fuchs; Veterinarian William H. Haskell ; 
Milk Specialist Milton M. Miller; and 
Bacteriologists Robert C. Thomas and 
Mildred K. Havens, to determine an ef- 
fective and practicable temperature and 
holding time that would ensure the de- 
sired reduction of milk-borne pathogens. 
This study was made using as a test 
organism a strain of Escherichia coli 
which was more heat-resistant than the 
most resistant pathogen transmissible 
through milk supplies. Results of this 
work indicated that if hot-air cabinets 
are operated so that the coldest portion 
is at not less than 180 degrees F. for at 
least 20 minutes, milk cans contained 
therein will be "subjected to adequate 
bactericidal treatment. 

The use of regenerators (also known as 
heat exchangers or regenerative heater 
coolers) presents a possible source of 
contamination of the pasteurized milk by 
the raw milk. This might occur either 
directly, as in milk-to-milk regenerators, 
or indirectly, as in milk-to-water-to-milk 
regenerators, unless certain requirements 
are met as to relative pressures in the 
system. The technical difficulties in- 
volved in complying with adequate re- 
quirements were such as to warrant a 
detailed study of the problem by Fuchs in 
1938. The article dealing with this 
study outlines the problem and describes 
methods for automatically ensuring the 
required relative pressures in various 
types of milk-to-milk and milk-to-water- 
to-milk regenerators. 

Practically all valves used in milk lines 
will leak sooner or later, due to the 
inevitable scoring of the seat during 
service, and tests indicated that leakage 
in some cases amounted to as much as 
2.7 percent of the. pasteurizer contents. 
In the study made of valve leakage the 
principle followed was not the develop- 
ment of a leak-tight valve, but instead 
the design of valves, both inlet and out- 
let, which would protect against leakage 
of incompletely pasteurized milk into the 
pasteurized supply. Several designs of 
leak protector valves were developed by 
Fuchs in 1938 and were made available 
to the industry by publication in Public 
Health Bulletin No. 220.* 


*A list of publications pertaining to milk 
and food sanitation may be obtained from the 
Milk and Food Branch, Division of Sanitation, 
Public Health Service, Washington 


In practically all cases where foam is 
present, it is lower in temperature than 
the milk, and foam temperatures were 
encountered which were as much as 35 
degrees F. lower than the temperature of 
of the milk during the holding. period. 
Heating of the air space above the milk 
using enclosed steam or electric heaters 
was not satisfactory because of the tend- 
ency of the dry hot air to rise away from 
the foam and thus not heat it. However, 
it was found that live steam admitted to 
the air space above the milk not only 
heated the foam but also tended to dissi- 
pate it. Designs of air-space heaters 
were developed in 1939 by Moss and 
Fuchs for various types of pasteurizers. 

Although automatic pasteurization in- 
stallations, either of the 30-minute or the 
high-temperature short-time type, must of 
necessity be provided with thermostatic 
control of the temperature of the milk, 
the Public Health Service Milk Ordi- 
nance and Code also specifies that such 
installations be provided with automatic 
milk-flow stops. Automatic milk-flow 
stops are devices which stop the forward 
flow of milk whenever its temperature 
drops below the required limit due to any 
cause whatsoever, and automatically re- 
store forward flow when it again reaches 
the required temperature. The require- 
ment for the use of milk-flow stops neces- 
sitated the development of specifications 
for the design of the flow stops and for 
their location. 

There has been a decided trend toward 
the use of automatic pasteurization equip- 
ment, especially in the larger plants. With 
this greater use of automatic equipment, 
there has been an accompanying increase 
in the sanitary engineering problems in- 
volved. In addition to the milk-flow 
stops previously mentioned, there are 
other safeguards both of design and op- 
eration, which are necessary for auto- 
matic systems, to ensure that the required 
pasteurization temperature and time will 
be applied to every particle of milk and 
milk products. These safeguards natu- 
rally fall into two main classifications, 
namely, those dealing with temperature 
control and those dealing with time 
control. 

In recent years milk has been impli- 
cated in the transmission of the Q fever 
rickettsia, Coxiella burneti. Studies by 
the National Institute of Health and the 
California State Department of Health 
in 1948 indicated that C. burneti occa- 
sionally survives pasteurization by both 
the vat process and the high-temperature 
short-time method. Accordingly, a study 
was begun early in 1950 at Davis, Cali- 
fornia, financed jointly by the University 
of California and the U. S. Public Health 
Service, to determine the thermal death 
times of C. burneti in milk at various 
temperatures. The laboratory _ scale 
studies now in progress will be followed 
by full scale experiments in commercial 
pasteurization equipment of various types. 
The results will determine whether the 
present pasteurization temperature-time 
standards are adequate. 


(To be continued in next issue) 
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Association News 


Affiliates of 


NTERNATIONAL ASSOCIATION OF MILK AND FOOD SANITARIANS 


AssociaATED SANITARIANS 
Pre ident, D. Springfield 
Vii President, James A. Meany.......... Chicago 
Sec etary- -Treasurer, P. E. Riley, Illinois Dept. of 
Public Health, Chicago 
Sey eant-at-Arms, Dr. Pe Gardner 
Ex Board Members: 


Dr. W. H. Haskell............... Beloit, Wis. 

Au itors: 

Datry TecHNoLocy Society 

Prevident, John Stanton ubuque 

Vie “Presi ent, Fred Ament...........+- Dubuque 

Sec: etary- Treasurer, Ralph Howard...... Dubuque 


ASSOCIATION OF MILK SANITARIANS 
President, P. D. Shirle 
Vi President, 
Secretary- -Treasurer, H. a Wilkowske. . Gainesville 


Members of Executive Committee: 
R. Hood..... . Pensacola 
L. Chaffee. . ‘St. Petersburg 
Iowa ASSOCIATION OF MILK SANITARIANS 
Vice-President, F. W. Kreamer........ Manchester 


Secretary-Treasurer, R. A. Belknap, City Depart- 
ment of Health, Des Moines 


Kansas ASSOCIATION OF MILK SANITARIANS 
President, Roy Mitchell........se- Arkansas City 
First Vice- President, Ray Fair............ Parsons 
Second Vice- President, Gilliland. Dodge City 
Secretary-Treasurer, ‘Ivan Van Nortwick, Chief 

Milk Sanitarian, State Board of Health, Topeka 
Auditors: 


Public Relations, Gene K. Lockard........ Topeka 
MicuHiGAN ASSOCIATION OF SANITARIANS 
President, Mh. «06.0 Ludington 
First Vice-President, Lansing 
Second Vice- President, W. L. Ettesvold 
Grand Rapids 
Secretary-Treasurer, James Axelson, Health Depart- 
ment, Ann Arbor 
Assistant Secretary-Treasurer, M. Hilbert... . Eloise 
Board of Directors: 
Sault Ste. Marie 


MiInNEsoTA M1LK SANITARIANS ASSOCIATION 


President, Owen . Rochester 
Vice-President, Thomas Stibal. ‘Hutchinson 
Secretary- Treasurer, Dr. Olson, Jr., Associate 
Professor of Dairy Bacteriology, Dairy Divi- 
sion, Unversity of Minnesota, St. Paul 1, Minn. 
Board of Directors: Ruben W. Koivisto, Leonard 
Sinton, Robert R. Dalton, C. H. Mattson, 
Reuben M. Olander, A. L. Sjowall. 


Missourr ASSOCIATION OF MILK AND Foop 
SANITARIANS 
President, G. Ree Director of Food Control, 
uis. 

Vice- President, J. H. Barlow, Pulaski County Health 
Dept., Waynesville, Mo. 

Secretary-Treasurer, . L. Rowland, Director, 
Bureau of Food and Drugs, Jefferson City, Mo. 


New York State Association oF MILK 


SANITARIANS 
President, A. B. Quencer.......... New York City 
Vice- President, Claude Utica 


Secretary- Treasurer, C. W. Weber, 18 Dove St. 


Albany 6, N. Y. 
OxKLaHoMA AssOcIATION OF MILK Foop 


SANITARIANS 
President, Harper Shawnee 
First Vice-President, Clyde Harris..Oklahoma City 
Second Vice-President, D. C. Cleveland..... Durant 
Third Vice-President, R. Kay Matthews. ..Wewo 
Secretary-Treasurer, R. L. Howell....... Tahlequah 
Vircinta AssociaTION OF MiLK SANITARIANS 
Vice-Presi ent, Lexington 
Secretary- Treasurer, A. A. Pais, State Health De- 
partment, Richmon 
Auditors: 
Wisconsin MILK SANITARIANS’ ASSOCIATION 
President, Palmer Welsh.............. New Glarus 
Vice- President, Oshkosh 


Secretary-Treasurer, L. W. Brown, Wisconsin State 
Department of Agriculture, Madison 


Directors: 
Wisconsin Rapids 
Auditors: 


Associations Which Have Designated the 
JOURNAL of MILK and FOOD TECHNOLOGY 
As Their Official Organ 


CaLIFORNIA ASSOCIATION OF Dartry AND MILK 
SANITARIANS 

President, B. Q. Engle, San Francisco 21, California 

First Vice-President, Robert L. Clayton, San Diego, 
California 

Second Vice-President, E. H. Biles, Sr., 
California 

Secretary-Treasurer, D. <A. Cordray, California 
State Department of Agriculture, Bureau of 
Dairy Service, 1035 Jennings Avenue, Santa 
Rosa, California 

Auditors, Earl Eichner, State Department of Agri- 
culture, San Francisco, California 
J. R. Foster, Los Angeles, California 


CENTRAL Itt1nors Datry TecHNoLocy Society 


Oakland 9, 


President, L. P. ++....Decatur 

Vice- President, Peoria 

Treasurer, Robert Pontiac 

Secretary, P. H. Tracy, Dept. of + Technology, 
University of Illinois, Urbana, 

Corresponding Secretary, J. W. La . Princeton 
Sergeant-at-Arms, Paul Lierman........ hampaign 
Cuicaco Datry TecHNoLocy Society 
President, Adolph Chicago 

-asurer, Robert W. Atkins..--------- Gar nd. 
coretary, P. H. Tracy, University of Tiiinois, 
_ Urbana 
Sergeant-at-Arms, Dave Oatman........... Chicago 
Connecticut AssocraTION OF DarIRY AND Foop 
SANITARIANS 


resident, H. D. Neumann...... 
ice-President, L. R. d 


Dow 


Secretary, H. C. Goslee, Department of Farms and 
arkets, State Office Building, Hartford 
Treasurer, om . Chaffee, State Office Building, 

Hartford 

InpIANAPOLIS Dairy TECHNOLOGY CLUB 
President, Indianapolis 
Secretary, F. '. Babel urdue University 

West Lafayette 
Assistant Secretary, W. K. Moseley... .Indianapolis 
Treasurer, W. Indianapolis 
Massacuusetts MILK Inspectors’ ASSOCIATION 
President, Edward Williams...... West Springfield 
Vice-President, Joseph J. Donovan....... Brookline 
—— Treasurer, John J. Curtin, 57 Germain 
Ave., Quincy 69, Me ass. 

Publicity Officer, John J. Manning, Milk Control 

Board, 140 Washington St., Boston. 


METROPOLITAN Datry TECHNOLOGY SocIETy 
President, Paul Corash.......... ew York, a 
Vice-President, G. L. Franke...Farmingdale, N. Y. 
Secretary-Treasurer, F. H. Pletcher, L. I. Agri. & 

Tech. Institute, Farmingdale, N. 
Sergeant-at-Arms, Alexander Brown, Long Island 


City, N. Y. 
PHILADELPHIA Datry TecHNoLoGy Society 
President, William Fusselbaugh........ Philadel 


Iphia 
Dr. J. L. Barnhart, Philadel- 
"Vice-President, Dr. R. E. Hittle, Philadel- 


phia 

W. S. Holmes, Council, 
Inc., 234 S. 22nd St., Philadel ~ 

Assistant Ss ‘ecretary-Treasurer, Donald Hayes, Turner 
Inc., 1327 N. Marston St., Phil» 
elphia 
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California Association of Dairy 
and Milk Sanitarians 


Mr. Clarence Plath, 58, City Milk 
Inspector for Los Angeles in the 
Orange County Area, died March 
20 from a heart attack. Plath had 
been a member of the Los Angeles 
staff for three years. He leaves his 
widow, Irene. 

Mr. Earl Smith, Milk Inspector 
for Imperial County Health Depart- 
ment, has been promoted to be in 
charge of the General Sanitation 
Program for that department. 

Mr. Joseph Galatro, Milk Inspec- 
tor for Merced County and formerly 
with the Oakland Health Depart- 
ment, has been appointed manager 
of the Mission Creamery at Los 
Banos. 

Regional meetings are held in 
California of city, county and state 
milk control officials several times a 
year as indicated. Such a meeting 
has been called for May 17 in Mer- 
ced to include representatives of San 
Joaquin Valley departments and Los 
Angeles, San Francisco, and Oak- 
land personnel operating in the area. 
Principal discussion will center 
around pipe line milking machine 
installations, sediment testing of 
milk from holding tanks, and a re- 
vision of the dairy farm report card. 

Market milk transportation from 
dairy to plant is rapidly being con- 
verted to tank trucks in California. 
Most of the distributors in the met- 
ropolitan areas are 100% equipped 
for tank truck deliveries or in the 
process of becoming so, and the 
trend is extending steadily to out- 
lying territories. 

The Annual Bureau of Dairy 
Service Refresher Course was re- 
cently concluded. A dramatized 
program consisting of dialogues of 
actual dairy and plant inspections 
dealing with the various phases of 
the work were written and pre- 
sented by staff members. The dia- 
logues contained intentional errors 
of statement, policy, and conduct. 
The presentation of the dialogues 
was followed by a staff analysis for 
the purpose of bringing out the ob- 
jectionable and worthy items and 
incidents. Altogether, 38 dialogues 
were presented during the week. 
The dramatized form of program 
was tried experimentally with the 
thought that action vitalizes a sub- 
ject, which seems to be substantiated 
by the fact that more people prefer 
seeing the movie to reading the 
book on any subject. The results of 
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the dramatized form of program ex- 
ceeded expectations and a keen sus- 
tained interest in subject matter was 
maintained through the last number. 
The complete refresher course ma- 
terial is being compiled in a single 
volume for continued study by the 
staff. 

A committee of the California As- 
sociation of Dairy and Milk Sani- 
tarians on pasteurization met in 
Sacramento, February 8, 1951, to 
consider a final draft of the proposed 
amendments to our pasteurization 
regulations. These proposals in- 
clude many of the existing provi- 
sions on pasteurization, and the 
amendments are intended to bring 
them more in line with the United 
States Public Health Service re- 
quirements. A series of sectional 
meetings with inspectors and dairy 
industry members are being held 
throughout the state during the 
month of May for final study and 
approval of the recommendations. 
M. E. McDonatp 


Connecticut Association of Dairy 
and Food Sanitarians 


The Connecticut Association of 
Dairy and Food Sanitarians met 
January 25 at the Hotel Barnum in 
Bridgeport, with approximately 135 
persons in attendance. The program 
included a sound film for food han- 
dlers, “Safe Service”, and addresses 
on tank truck pick-up of milk, New 
York’s experience with milk dis- 
pensing machines, and methods of 
controlling and preventing insect 
and rodent contamination. 

The annual meeting of the Con- 
necticut Association of Dairy and 
Food Sanitarians was held May 9 
at the Hotel Garde in Hartford. 
Papers presented included: “Egg- 
nog Drinks” ; “Penicillin and Aure- 
omycin Residues in Milk and Their 
Effect on Cheese Making”; “New 
Things in the Dairy Industry”; 
“Civil Defense in the Dairy Indus- 
try”; and a report on legislation 
passed and pending. 


CORRECTION 


The name of Mr. Harry Sharer 
should be added to the list of mem- 
bers of the Committee on Applied 
Laboratory Methods, this Journal, 
January-February, 1951, page 6. 


ASSOCIATION NEws 


Florida Association of Milk 
Sanitarians 


The seventh annual conference of 
the Florida Association of Milk San- 
itarians met at the University of 
Florida in Gainesville April 11-13, 
1951. A very excellent program 
was presented which was attended 
by approximately 75 milk sanitarians 
and other ‘uterested persons from all 
parts of the state. 

Several well-known out of state 
speakers presented good talks. Mr. 
C. F. Weinreich, Head of Research 
Department, Cherry-Burrell Corpo- 
ration, Chicago, presented talks on 
HTST pasteurizer and cleaning per- 
manent milk pipe lines. Mr. Bill 
Bryant of Johnson & Johnson Co., 
Montgomery, Mich., presented a 
talk on sanitary milk production and 
also showed his self-made color 
movies of the Dade County Milk 
Program which has gained national 
popularity because of the progressive 
ideas portrayed. Mr. W. E. Bot- 
wright, from Rohm & Haas Co., 
Philadelphia, talked on quaternaries 
and Mr. A. C. Gustafson from De 
Laval Co., New York, talked on 
combine milkers. 

Several Association members co- 
operated in presenting talks, with- 
out which the program would not 
have been the success that it was. 
Mr. S. D. Williams talked on tank 
trucks and Mr. Ben Northrup led a 
panel discusion of highlights of the 
1950 International meeting, which 
included talks by A. G. Shaw on 
interstate milk shipments, S. T. 
Chalker, Jr. on whipped cream dis- 
pensers, W. R. Thompson on glass 
pipe lines, and L. T. Smith on bulk 
dispensers. 

Staff members of the Department 
of Dairy Science of the University 
who presented papers included Dr. 
R. B. Becker, Dr. S. P. Marshall, 


Prof. W. A. Krienke and Dr. H. H. 
Wilkowske. Their talks were based 
upon research studies conducted at 
the Florida Agricultural Experiment 
Station and included information on 
mastitis control, feeding practices, 
constituents in milk, antibiotics in 
dairy products and penicillin effects 
on plate counts. 

The Florida Dairy Industry As- 
sociation sponsored a friendly get- 
together and entertainment at a ban- 
quet held at the new student service 
center on the campus. 

H. H. WILKowskeE 
Secretary-Treasurer 


Iowa Association of Milk 
Sanitarians 


The Iowa Association of Milk 
Sanitarians held their annual meet- 
ing at Ames on March 2lst, just 
preceding the dairy short course at 
Iowa State College. Approximately 
55 sanitarians and members attended 
the Association meeting. The topics 


- discussed were on brucellosis, rabies, 


farm water supplies and sewage dis- 
posal. <A film on water pollution 
was also shown. The chief topic of 
discussion was on the merits of the 
proposed state legislation for volun- 
tary Grade A milk. This bill was 
passed and was signed by the gover- 
nor on April 25th. 

R. A. BELKNAP 

Secretary-Treasurer 


Michigan Association of 
Sanitarians 


The annual meeting of the Michi- 
gan Association of Sanitarians was 
held April 11 at Michigan State Col- 
lege in conjunction with the Annual 
Milk and Food School and officers 
were elected for the coming year. 
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Missouri Association of Milk and 
Food Sanitarians 


The Missouri Association of Milk 
and Food Sanitarians held their an- 
nual meeting at Columbia, Missouri, 
on April 23-25. The program was 
planned so as to have general meet- 
ings on the first and last day, but 
separate food and milk sections on 
the day between. The time schedule 
for the sectional meetings was fol- 
lowed closely to facilitate movement 
from one to the other according to 
particular interests. The device of 
attendance door prizes was used to 
get meetings started promptly. 

Papers were presented as follows : 
“Germ Warfare Defense” ; “Grocery 
Store Sanitation”; “Milk Parlor 
Plans”; “Milkers—Set-ups and 
Use”; “General Bacteriology of 
Milk”; “Ring Test for Brucellosis 
in Milk and Cream” ; “Activity Test 
—as Applied to Grade A Milk”; 
“Milk Sanitation Program” ; “Swab 
Test as a Basis for Degrading” ; 
“Floor Care in Food Establish- 
ments”; “Communicable Diseases 
Transmitted by Food”; “Slaughter 


ASSOCIATION NEws 


Plant Sanitation”; “23% to ‘? in 
9 Months”; “Bakery Sanitation” ; 
“Quats”; “The ADA Program— 
What It Is and How It Works”; 
“Standardization of Laboratories” ; 
“Circus, Carnival and Fair Sanita- 
tion.” > 


Virginia Association of Milk 
Sanitarians 


The annual meeting of the Vir- 
ginia Association of Milk Sanitari- 
ans, at which officers were elected 
for the coming year, was held on 
March 22-23 at Natural Bridge, 
Virginia. The subjects of papers 
presented were: “Public Relations” ; 
“Training Personnel’; “Federal 
Specifications for Fresh Whole Milk 
and Cream’; “Quality of Milk Re- 
quired by Armed Services”; “Sig- 
nificance and Control of Coliform 
Bacteria in Pasteurized Milk”; “In- 
sulating Glass—Studies on Its Use 
in Milk Houses and Dairy Barns” ; 
“The Use of Paper Containers in 
the Milk Industry”; “New Parlor 
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Milker and the Care and Cleaning 
of Milkers.” 


Massachusetts Milk Inspectors’ 
Association 


The spring meeting of the Massa- 
chusetts Milk Inspectors’ Associa- 
tion was held May 2 at Hotel Ken- 
more in Boston. Papers presented 
included : “Dairy Equipment—Pres- 
ent and Future”; “Milk Dispensing 
Devices—Sanitation and Legal As- 
pects”; “The Scientific Story of 
Paints—Their Use in Food Proces- 
sing Plants.” 


Metropolitan Dairy Technology 
Society 


The April meeting of the Metro- 
politan Dairy Technology Society 
was held at the Stonewall Inn, New 
York City, on April 17. Mr. H. B. 
Robinson presented a paper on “The 
Milk Sanitation Program of the 
U.S. Public Health Service and Its 
Application to Federal Contracts.” 


6. It does not serve as a true index so far 
as udder infection is concerned. 


Some of the values of the ring test as 
we observed them are: 


. It is a screening procedure which can 
be directed to some high titer blood 
reactors in infected herds. 

It is more sensitive in detecting agglu- 

tinins in milk than the milk whey ag- 

glutination method. 

It can be a rapid, inexpensive method 

of locating infected herds; it also pro- 

vides an easy way and lends itself to 
frequent checking of clean herds. 

. Indications are that in numerous cases 
the ring test results will locate animals 
from a month to a year before their 
blood titers go up. 

5. A vast amount of laboratory work and 
veterinarians time can be eliminated if 
the ring test of mixed or composite 
herd milk is used. One ring test from 
a group of 25-50 cows will detect any 
animal giving or shedding the anti- 
bodies or agglutinins in their milk. 
If negative results are obtained, no 
bleeding is indicated, but a positive 
reaction would indicate the necessity 
of a blood test on the herd, or possibly 
indicate a ring test on each animal in 
the herd to determine the offending 
animal. 

6. The ring test could be effectively used 

in a brucellosis eradication program on 

an area basis. 


Ring Test for Brucellosis 


(Continued from page 110) 


OBSERVATIONS 


Our experience has shown that 
the ring test has been about 40 per- 
cent- accurate when comparing it 
with the blood serum reactions on 
lactating cows in clean or lightly 
infected herds. In herds, negative 
to the blood test, the ring test does 
not have as much practical value, 
because false positive reactions do 
show up. Calf-hood vaccinated lac- 
tating animals sometimes interfere 
with the ring test results because, 
we are told, successful vaccination 
may result in the appearance of ag- 
glutinins in the milk, thus giving 
false positive ring test results. A 
small number of animals reacting to 
the official blood test have been over- 
looked by using the ring test. 

The age of the milk seems to be an 
influencing factor on the ring results. 
Reacting milk at the end of three or 
four days, appears to have a more 
pronounced reaction than when it 
was fresh. 


CONCLUSIONS 


Sanitation is still one of the im- 
portant factors in a brucellosis con- 


trol program. Adequate veterinary 
service and good herd management 
are extremely important. Vaccina- 
tion without sanitation has been very 
unsatisfactory in many herds in- 
fected with brucellosis. Until the 
spread of the infection has been 
stopped, there is no hope of eradicat- 
ing brucellosis entirely. 

The ring test can serve as an ad- 
junct to the blood serum agglutina- 
tion test, but it will probably never 
replace it. It can lend itself to 
differentiating presumably clean and 
infected cows or herds where there 
are no blood testing programs. It 
seems apparent that we need further 
knowledge as to the comparative 
value of the ring test and blood tests 
in indicating udder infection and the 
shedding of Brucella in the milk. 

From the herd disease control 
standpoint, it is very desirable to 
locate newly infected cows as early 
as possible in order to reduce the 
spread of the disease within the 
herd. This is where the ring test 
can serve as an adjunct to the blood 
test, locating possible active infec- 
tions. 
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ATTENDANCE 
©. J. Weimann, Chief 
Food Sanitarian, Colo- 
rado State Health De- 
partment, Denver 


Largest outdoor warm mineral water swimming 
pool in the world. Length: 650 t., 
Temperature 72-75°, Swimming 
and bathing daily. 


RECEPTION 
J. E. Dolan, 


tarian, 


Milk Sani- 
Colorado State 


Hotel Colorado and grounds. 


Chairman, Local Arrangements 
ommittee 
HAROLD J. BARNUM 
Chief, Milk Section, Department 
of Health and Charity, West 6th 
Avenue and Cherokee St., Denver 


LADIES 
ENTERTAINMENT 
Mrs. Nevin Kilpatrick, Di- 
rector, Denver Dairy 
Council, Denver 


Health Dept., Denver Association, 


Maroon. Bells (14,126 ft.) and Lower 
Maroon. Lake — Alpine gem of 
the Glenwood region. 


Thirty-eighth Annual Meeting 


FINANCE 


Ward K. Holm, Secretary, 
Colorado Dairy Products 


ENTERTAINMENT 
Howard M. Weindel, 
Training Officer, Rocky 
Mountain Training Cen- 

ter, Denver 


Sure-footed western ponies for both the 
novice and expert on mountain trails are 
available, under the friendly super- 
vision of an experienced guide. 


The Vista Dome California Zephyr 
in beautiful Glenwood 


Glenwood Springs, Col., Sept. 26-29, 1951 Canyon. 
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News Items 


Cincinnati Dairy Technology So- 
ciety Shows Rapid Growth with 
120 Members Now Enrolled 


The Cincinnati area technologists 
met at the Hotel Alms recently 
(April 12) for an organization din- 
ner meeting. Dr. Thomas D. Har- 
man, dairy technological specialist 
and faculty member of the Ohio State 
University’s College of Agriculture, 
Columbus, was guest speaker. He 
discussed “The Current Interest in 
Concentrated Milk”. 

Permanent organization of the 
Cincinnati dairy technologists will 
be effected by election of officers and 
trustees shortly. Arthur Kasserle, 
Cincinnati plant manager for Swift 
& Company, was designated chair- 
man of the nominating committee. 

William Funke, President The 
Hyde Park Dairy, Cincinnati, was 
chosen chairman of a committee to 
prepare constitution and by laws. 

administrative committee 
chosen to guide the activities of the 
society pending election of perma- 
nent officers includes charter found- 
ing members; George Coors, Coors 
Brothers Dairy; Luther Mindling, 
Gillespie Milk Products; Edward 
Weber, Weber Dairy Company; 
John Brockschmidt, The Kroger 
Company; Ross J. Winning, G. P. 
Gundlach & Company, dairy indus- 
try consultants and Norbert Woeb- 
kenberg, The H. Woebkenberg Val- 
ley View Dairies, Reading, Ohio, 
who is serving as temporary chair- 
man. 

The next monthly dinner meeting 
of the society was scheduled for 
May 10. 


Indiana Association of Milk and 
Food Sanitarians 


The Indiana Association of Milk 
and Food Sanitarians has been or- 
ganized, and officers elected, at a 
meeting held March 14. Officers 
are: President—James H. McCoy, 
Indianapolis; President-elect — 
George White, Evansville; First 
Vice-President—Russell Cunning- 
ham, LaPorte; Second Vice-Presi- 
dent—John M. Schlegel, Indianapo- 
lis; Secretary-Treasurer—J. C. 
Schneider, Indianapolis ; Auditors— 
Clarence Taylor, Indianapolis, and 
J. W. Ballard, New Albany. 


Manitoba Institute for Sanitary 
Inspectors 


An Institute for Sanitary Inspec- 
tors was held March 13-16 at the 
University of Manitoba, Fort Garry. 
Papers included on the program 
were: “Cattle Infections and Dis- 
ease Conditions of Interest to Milk 
Supply Supervisors”; “Milk Pro- 
duction Problems as Experienced 
by a Pasteurization Plant”; “Mar- 
ket Milk Processing Methods”; 
“Market Milk Handling and Proc- 
essing Equipment”; “Receiving, 
Grading and Sampling Market 
Milk”; “Significance of Results of 
Coliform Test”; ‘Personal Public 
Relations”; “Manufacture of Car- 
bonated Beverages” ; ‘‘Water Prob- 
lems in Bottling Plants”; “Locker 
Plant Sanitation and Housekeep- 
ing”; “Some Principles Regarding 
the Freezing Method of Food Pres- 
ervation” ; “Quality and Character- 
istics of Meat’; “Good Meat Han- 
dling Techniques”; “Spoilage in 
Meat and Meat Products.” There 
were also demonstrations of milking 
machine operation, producing clean 
milk of low bacterial count, and 
cleaning dairy equipment; and films 
on refrigeration and meat handling. 


CALENDAR 


Aug. 21-25 15th National Convention, 
National Association of San- 
itarians, Miami Beach, Fla. 


Sept.3-7. Diamond Jubilee Meeting, 
American Chemical Society, 


New York City. 


Oklahoma Association of 
Milk and Food Sanitarians, 
Norman, Okla. 


38th Annual Convention, IN- 
TERNATIONAL ASSOCIATION 
or Mirk AND SAnI- 
TARIANS, Inc., Glenwood 
Springs, Colo. 


Sept. 6-7 


Sept. 26-29 


30th Annual Conference for 
Vermont Dairy Plant Oper- 
ators and Milk Distributors, 
Burlington, Vt. 


Western Branch with A.P.- 
H.A., Civic Auditorium, San 
Francisco, Cal. 


Oct. 17-18 


Oct. 29- 
Nov. 2 


Washington Association of Milk 
Sanitarians 


The Washington Association of 
Milk Sanitarians was organized as 
an affiliate of the IAMFS at the 
20th annual State College of Wash- 
ington Institute of Dairying. Offi- 
cers were elected as follows: Presi- 
dent—Leslie E. Jenne, Olympia; 
Vice-President—David W. Jones, 
Everett; Secretary-Treasurer—L. 
O. Tucker, Seattle. 


Supreme Court Invalidates 
Milk Ordinance 


(Continued from page 102) 


In reaching its decision, the Su- 
preme Court found that Madison, 
“even in the exercise of its unques- 
tioned power to protect the health 
and safety of its people,” cannot, by 
its ordinance, discriminate against 
interstate milk shipments “if reason- 
able nondiscriminatory alternatives, 
adequate to conserve legitimate local 
interests, are available.” 

The Court pointed to the existence 
of two such alternatives. They are: 


1. The city may rely on its own officials 
for inspection of distant milk sources 
and charge the cost of the inspection to 
importing producers; or, 

2. The city may adopt the milk ordinance 
and code recommended by the Public 
Health Service, which, the Court said, 
“imposes no geographical limitation on 
location of milk sources and processing 
plants but excludes from the municipal- 
ity not produced and pasteurized com- 
formably to standards as high as those 
enforced by the receiving city.” 


' The Madison ordinance was 
brought before the Wisconsin Su- 
preme Court approximately two 
years ago, when its constitutional 
validity was attacked by the Dean 
Company, which had been denied a 
license to sell its products within 
the city solely because its pasteuriza- 
tion plants were more than five 
miles out, of the city. The Court 
noted that the Dean Company at 
that time purchased and gathered 
milk from approximately 950 farms 
in northern Illinois and southern 
Wisconsin, none of which was within 
25 miles of Madison. None of its 
pasteurization plants was nearer 
than 65 miles from the city. 
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The Borden Award has the an- 
nounced purposes of the recognition 
and encouragement of outstanding 
research achievements in the chem- 
istry of milk; the award is available 
for work done either in Canada or 
the United States. 

After three years as a teacher at 
Emory University and two years in 
the field of Insulin production, our 
medalist spent the period from 1928 
through 1940 as a research associate 
at Harvard University Medical 
School. During this latter period 
his researches were devoted to fun- 
damentals in the physical chemistry 
of amino acids, peptides and related 
substances. Since 1940 in his work 
at the Eastern Regional Research 
Laboratory this year’s recipient has 


McMeekin Wins Borden Award 


made outstanding contributions par- 
ticularly to the fundamentals of the 
chemistry of milk proteins. Certain 
surface active agents were shown to 
be effective precipitants for lactal- 
bumin and lactoglobulin. A brilliant 
study was made on the _ hydra- 
tion and other factors that are funda- 
mental in an understanding of the 
chemistry of crystalline betalactglo- 
bulin. The medalist and his asso- 
ciates have made fundamental con- 
tributions in studies of the separation 
of alpha and beta casein and have 
also isolated gamma casein. Sig- 
nificant increase in the proportion of 
alpha casein has been shown toward 
the end of the lactation period. 
Other studies have dealt with elec- 
trophoretic properties and with the 


Dr. Thomas Leroy McMeekin was born at 
Monticello, South Carolina, on May 8, 1900. 
He attended public schools in this state and 
graduated from Clemson College with a B.S. 
in chemistry in 1921. The following year he 
obtained an M.S. from Tulane University. 
After teaching for one year at the Medical 
College of South Carolina he entered the 
raduate school of the of 
rom which he received Ph:D in bio- 
chemistry in 1925. 

Dr. McMeekin was an assistant professor of 
biochemistry at Emory University for the 
years 1925-27. He ee entered industrial 
work for a time, being engaged in the produc- 
tion of insulin for E. R. Squibb and Son in 
1927-28. The next 12 years, 1928-1940, 
Dr. McMeekin was a research associate in 
the Department of Physical Chemistry, Har- 
vard Medical School. In 1940, he became 
senior “chemist in the Protein Division of the 
Eastern —| Research Laboratory, in 
charge of Production and Purification 
Section. Since 1947 he has been Head of 
the Protein Division. In this position he has 
supervised the work of 20 odd members of 
the division upon various phases of the 
chemistry and utilization of milk proteins. 
Despite the administrative responsibility in 
the latter two positions, Dr. MeMeekin has 
been an active participant in the research of 
his associates and has continued to perform 
experimental work which is marked by his 
fundamental and thorough approach to any 
problem. 


manufacture of acid precipitated 
casein. Conditions were developed 
for the successful extrusion of casein 
filaments to prepare a bristle fibre. 

The medalist’s work on the vari- 
ous phases of the chemistry of milk 
proteins is regarded as a major 
achievement that is unmatched either 
in this country or abroad in the last 
ten years. 

It is an honor to present Dr. 
Thomas L. McMeekin of the East- 
ern Regional Research Laboratory, 
U. S. Department of Agriculture, 
the 1951 recipient of the Borden 
Award in the Chemistry of Milk to 
Mr. W. A. Wentworth, Secretary of 
the Borden Company Foundation, 
the donor of this prize of $1,000 
and a gold medal. 


Announcement of Regular Corps Examination for Sanitary Engineers 
United States Public Health Service 


Competitive examinations for the ap- 
pointment of officers as Sanitary Engi- 
neers in the Regular Corps of the United 
States Public Health Service will be held 
on August 6, 7, and 8, 1951. Examinations 
will be held at a number of points 
throughout the United States, located as 
centrally as possible in relation to the 
homes of the candidates. Applications 
must be received no later than July 9, 
1951. 

The Regular Corps is a commissioned 
officer corps composed of members of 
various medical, technical, and scientific 
professions. 

Appointments will be made in the 
grades of Assistant Sanitary Engineer 
(equivalent to Navy rank of Lieutenant, 
j.g.) and Senior Assistant Sanitary Engi- 
neer (equivalent to Lieutenant) ... Duty 
assignments are made with 
of the officer’s ability and experience and 
in accordance with a plan for career 
development. Such assignments include 


general sanitary engineering, water pollu- 
tion control, industrial hygiene, insect and 
rodent control, milk and food sanitation, 
and environmental health research activi- 
ties. 


REQUIREMENTS 


Assistant Sanitary Engineer: At least 
seven years of professional training and 
experience subsequent to high school 
graduation, including the receipt of a 
bachelor’s degree in engineering (pref- 
erably in civil, sanitary, or chemical 
engineering) from a university of rec- 
ognized standing. At least two of the 
seven years must have been qualifying 
professional training or experience in 
the field of public health or in an ac- 
ceptable related field. 


Senior Assistant Sanitary Engineer: At 
least 10 years of professional training 
and experience subsequent to high 
school graduation, including the receipt 


of a bachelor’s degree in engineering 
(preferably in civil, sanitary, or chemi- 
cal engineering) from a university of 
recognized standing. At least four of 
the ten years must have been qualifying 
professional training or experience in 
the field of public health in the employ- 
ment of an official or non-official health 
agency or in an activity directly re- 
lated to the field of public health. 

Applicants who will meet these qualifi- 
cations within nine months of the date 
of the written examination (that is, no 
later than May 6, 1952) may take the 
examination, but may not be appointed 
until they fulfill the requirements. The 
examination will last approximately 
three days and will include an oral in- 
terview; physical examination; and 
comprehensive objective tests covering 
water and sewage, stream pollution in- 
cluding industrial wastes, insect and 


(Continued on next page) 
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William B. 
Palmer, East 
Orange, New Jer- 
sey, Managing 
Editor of this 
Journal and_for- 
mer president of 
this Association, 
died suddenly, on 
May 25, of a heart 
attack. For sev- 
eral years he has been suffering 
from an increasing complexity of 
ailments. Without doubt, the in- 
creased pressure attendant upon the 
reorganization of the Journal con- 
tributed to this outcome. 

Mr. Palmer has been executive 


officer of the Milk Inspection Asso- 
ciation of the Oranges (five munic- 
ipalities ) and Maplewood, New Jer- 
sey, since the association was formed 


rodent control, garbage and refuse, 
milk and food sanitation, air and indus- 
trial hygiene, public health administra- 
tion and related social sciences. The 
eligibility of candidates for admission 
to the examination is subject to the ap- 
proval of an examining board, and the 
decision of the board regarding the ac- 
ceptability of training and experience 
is final. 

Physical Requirements: Candidates 
must be found physically qualified as a 
result of an examination performed at a 
Public Health Service facility. 

Gross pay is identical to that of officers 
of equivalent rank in the Army and 
Navy. Entrance pay for the Assistant 
grade with dependents is $4,486.56 per 


thirty-five years ago. Previous to 
that he was Assistant Oranges health 
officer. He became a licensed health 
officer in 1914. In 1922 and 1923 he 
was president of the New Jersey 
Health Officers’ Association ; in 1928 
and 1929, president of Central At- 
lantic States Food and Drug Off- 
cials Association ; in 1931 and 1932, 
president of the International Asso- 
ciation of Milk and Food Sanitar- 
ians; in 1945, president of the New 
Jersey Health and Sanitary Associa- 
tion. 

In 1931, he was chairman of food 
and nutrition section of the Ameri- 
can Public Health Association. He 
started and at the time of his death 
was managing editor of the Journal 
of Milk and Food Technology, offi- 
cial publication of the INTERNA- 


Announcement of USPHS Regular Corps Examination 


(Continued from preceding page) 


annum; for Senior Assistant with de- 
pendents, $5,346.00. These figures include 
subsistence and rental allowance. Officers 
on active duty are not eligible to receive 
disability compensation from the Veterans 
Administration. 

Promotions: Provisions are made for 
promotion at regular intervals up to and 
including the grade of Senior Sanitary 
Engineer (Commander) and for promo- 
tion by selection to the grade of Sanitary 
Engineer Director (Captain). 

Retirement pay after 30 years of serv- 
ice or at age 64 is three-fourths of an- 
nual basic pay at the time of retirement. 
Minimum disability retirement pay is or- 
dinarily one-half of annual basic pay at 
the time of retirement. 
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TIONAL ASSOCIATION OF MILK AND 
Foop SANITARIANS. 

Mr. Palmer was a pioneer in milk 
inspection and was largely respon- 
sible for the success of the organiza- 
tion he headed. The latter was 
formed in 1915 as a step to eliminate 
diseases traced to contaminated milk 
supplies. It was a revolutionary step 
at the time, not only in requiring 
close supervision of milk supplies 
but also in joining together five 
municipalities in a joint agency. 
This work was started back in the 
old days. He suffered the difticulties 
of the pioneer in milk control work. 
However, his constancy, idealism, 
practicality, and knowledge, en- 
hanced by an attractive personality, 
gradually won the dairymen. Now 
they are his friends and supporters. 


Additional benefits include periodic pay 
increases (time served as an active or 
inactive member of the armed forces is 
credited), 30 days annual leave, sick 
leave, full medical care, and the usual 
privileges extended to officers of the mili- 
tary forces. 

Application forms may be obtained by 
writing to the Surgeon General, Public 
Health Service, Federal Security Agency, 
Washington 25, D. C., Attention: Divi- 
sion of Commissioned Officers, DESK 

Applications must be received in the 
Washington Office on or before July 9, 
1951. Those received after this date can- 
not be accepted. 


NEW MEMBERS 


Cameron S. Adams, State Dept of Agri- 
culture, Olympia, Wash. 

John R. Albrecht, 440 N 6%, 
Haute, Ind. 

Arthur A. Anderson, Zumbroto, Minn. 

George Andrews, 1626 Smith Tower, 
Seattle, Wash. 

Howard A. Andrews, 515% 
Muskogie, Okla. 

Walter Ash, Kalamazoo Health Dept., 
Kalamazoo, Mich. 

L. R. Bacon, Wyandotte Chem. Corp., 
Wyandotte, Mich. 

Howard L. Baker, R-1, Cameron, Wis. 

O. Ballarin, Nestles Products, Caxa Pos- 
tal 760, Rio de Janeiro, Brazil 

Floyd Beair, RFD 2, Coffeyville, Kan. 

Dudley N. Beall, Benton-Franklin Dist. 
Health Dept., Box 489, Pasco, Wash. 

Prof. G. H. Beck, Dairy Husbandry 
Dept., Kansas St. College, Manhattan, 


Kan. 
W. A. Beck, c/o J. C. Olson Jr., 


Terre 


Dayton, 


Dairy 


Division, Univ. of Minnesota, St. Paul 
1, Minn. 


Paul E. Begin, Dairy School of Province 
of Quebec, St. Hyacinth, Quebec, Can- 


ada 

T. S. Bellair, Rex Bldg., 402 Swanston 
St., Melbourne, C.I., Aust. 

Ted J. Bliss, Land O Lakes Creameries, 
Pine City, Minn. 

Clarence L. Bradley, 6 Roberts St., Far- 
go, N. Dakota 

Melvin G. Brandanger, Melvin G., 2613 
3rd Ave. S., Minneapolis, Minn. 

Joe Braun, 240 3rd St., Reedsburg, Wis. 

Howard L. Bright, 3250 Fairfax Rd., 
Kansas City, Kan. 

A. J. Brinkman, City Hall, St. Cloud, 
Minn. 

J. R. Brunner, Michigan State College, 
East Lansing, Mich. 

L. F. Bugbee, 125 Washington St., Wau- 
saw, Wis. 

Lee R. —— Steffens Dairy, Ada, Ok- 
laho 

B. A. ny 413 N. W 7th, Abilene, 


Kan 
E.. i om The Borden Co., Perry, Okla. 
James V. Cawley, 855 Avenue of Amer- 
icas, New York, N. Y 


C. B. Chappelear, Health 
Dept., Durant, Okla. 


ay Cohen, 401 Chalauqua St., Norman, 
O 


Bryan Co. 


kla. 

William V. Cook, 321 E. Sunnyside Ave., 
Libertyville, Ill. 

Wilfred Barnes Cooper, Box #124, Se- 
quim, Wash. 

William A. Cordes, National Dairy Prod. 
Corp., 230 Park Avenue, New York 17, 
N 


A 

Willard J. Corbett, 1126 Kilburn, Rock- 
ford, IIl. 

Harold S. Coss, 15725 Evergreen, E. De- 
troit, Mich. 

Coughlin, John, 15725 Evergreen, E. De- 
troit, Mich. 

James Covington, 429 McLemore St., 
Brownville, Tenn. 

Pearl Cowden, 431 Charles St., Reeds- 
burg, Wisc. 

Frank O. Cox, Caddo Co. Health Dept., 
Anadarko, Okla. 

Ray H. Cromley, 760 Campbell Ave., De- 


troit, Mich. 
Walter A. Culley, 240 N. 7th, Salina, 
Kan. 
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Earl Culver, Spring Green, Wis. 

Robert Dalton, Minn. Dept. of Health, 
Univ. of Minnesota, Minneapolis, Minn. 

C. A. Day, Bennett, Creamery Co., Ot- 
towa, Kan. 

Cpl. Edgar A. Day, 641127, Co. “A,” 1st 
Bn., 6th Reg., 2nd Marine Div., Camp 
LeJeune, N. C. 

Lee DePriest, 702 6th, Baldwin, Kan. 

~— S. Dixon, 1018 S 4th St., Duluth, 


Mi 
= & ‘Docker, 925 Keeler Ave., Beloit, 


State of Ohio Health Dept., 
Columbus 15, Ohio 

Lawrence C. Dormuth, Penn. Salt Mfg. 
Co., 1000 Widener Bldg., Philadelphia, 


Dean Duke, Marian Co. Health Dept. 
Marian, Kan. 

700 E. Central, Wichita, 


A. 1626 Smith Tower, Seattle, 
Wash. 

Marvin W. Edmunds, 3250 Fairfax Rd., 
Kansas City, Kan. 

Calvin J. Emerson, V J Apt. 7, Pratt, 
Kan. 

Frank H. Engle, 112 W. Laurel, Inde- 
pendence, Kan. 

C. H. Epperley, Clover Creamery, Roa- 
noke, Va. 

Dan A. Evans, 2646 N 21st Pl, Kansas 
City, Kansas 

David H. Evans, State Health Dept., 
Austin, Texas 

Roy Fairbanks, 15 Fox St., Aurora, III. 

C. R. Farnham, 375 Henry St., Burling- 
ton, Wis. 

Prescott S. Farrar, New Hampshire State 
Health Dept., Henniker, N. H. 

John R. os R. R. No. 1, Wappingers 
Falls, N. 

James A. Fikes, McClain Co. Health 
Dept., Purcell, Okla. 

Paul Fillio, 715 North 81st St., Seattle 3, 
Wash. 

Richard Fiskin, City Hall, Great Bend, 
Kan. 

Alfred J. Fletcher, Denton, Maryland 

H. J. Fournelle, P. O. Box 960, Anchor- 
age, Alaska 

Harvey Fram, National Dairy Res. Labs., 
Oakdale, N. Y. 

Andrew B. Freeman, 216 N. Connecticut 
Ave., Atlantic City, N. J. 

Archie B. Freeman, U. S.P.H.S. Office 
Bldg., 112 Federal, San Francisco, Cal. 

Dwane L. Gallup, Waconia, Minn. 

Ralph T. Gardiner, Gardiner Dairy, Gar- 
den City, Kan. 

Edward A. Garfield, Norwalk, Wis. 

David Garrick, 79 Collier St., Barrie, 
Ont., Canada 

Solomon N. Goldstein, 59 E. Madison, 
Chicago 3, 

Henry L. Goodnough, 28% Main St., 
Delhi, N. Y. 

J. B. Gotcher, City Health Dept., Black- 
well, Okla. 

Scottie Gound, Marian Co. Health Dept., 
Marian, Kan. 

E. A. Graber, Ohio Dept. of Health, Co- 
lumbus, Ohio 

C. T. Grams, Tonganoxie, Kan. 

Ernest Hahn, Kraft Foods Co., 734 Grove 
St., Hutchison, Minn. 

C. K. Hansen, c/o J. C. Olson Jr., Dairy 
Div. Univ. of Minnesota, St. Paul 1 
Minn. 

Russell E. Hansen, R. R. #1, Albert Lee, 
Minn. 

Ernie Harms, Thayer, Kan. 


New MEMBERS 


Jay Harris, 535 Indiana St., 
Kan. 

H. A. Healy, Dairy Products Lab., 2276 
Como Ave., St. Paul, Minn. 

Robert Henderson, 835 Chestnut Rd., East 
Lansing, Mich. 

Merwin Henley, Coon Valley, Wis. 

Frank Hereford, 908 Federal Bldg., De- 
troit, Mich. 

Orville Hoch, Hock Dairy, RFD, Em- 
poria, Kan. 

Ben A. Hoffman, Land O Lakes Cream- 
eries, Benson, Minn. 

Ernest J. Homuth, Hebron, Ill. 

J. W. Hosey, Okfuskee Co. Health Dept., 
Okemah, Okla 

Richard Hoyt, 405 W. Washington, Ur- 
bana, 

James B. Hume, 1310 No. 82nd, Seattle 3, 
Wash. 

a Ichuerg, RFD 5, Coffeyville, 

an. 

H. W. Janzen, Box 391, Vancouver, 
Wash. 

Leslie E. Jenne, State Dept. of Agricul- 
ture, Olympia, Wash. 

C. R. Jensen, c/o J. C. Olson, Jr., Dairy 
Division, Univ. of Minnesota, St. Paul 
1, Minn. 

J. M. Jensen, 3747 Lilac St., East Lan- 
sing, Mich. 

Cecil O. Johnson, 3937 Pilgrim St., Seat- 
tle, Wash. 

David Jones, 431 Berkshire Dr., Everett, 
Wash. 

Harry Johnson, 416 W. South St., Bluff- 
ton, Ind. 

Ed. Kaeder, Maple Island Farm, Still- 
water, Minn. 

C. L. Kaufman, Morgan Co. Health 
Dept., Decatur, Alabama 

Louis R. Kaufman, MSC USN B.O.Q., 
_ Room 130, Naval Base, Norfolk, 

a. 

Arthur E. Kaye, 318 E. Locust St., 
Bloomington, III. 

Fred Kellow, Gladwin, Mich. 

Willard C. Kerncamp, 3402 Portland 
Ave., Minneapolis, Minn. (7) 

Saeed M. Kheshegi, Microbiology Div., 
Nat. Dairy Res. Labs., Oakdale, N. Y. 

C. H. P. Killick, 143 Legislative Bldg., 
Winnipeg, Manitoba, Canada 

E. G. Kingry, 132 N. Walnut, Wichita, 


Lawrence, 


Kan. 

Vincent V. Kiser, 817 So. Williams, 
Bluffton, Ind. 

Nobel C. . Kline, 1010 W. Chestnut, Dodge 
City, K 

Paul H. “Knoll, R #1, Williamsburg, 
Mich. 

Elwood A. Knudson, West Concord But- 

_ ter & Cheese Assn., West Concord, 
Minn. 

Grayden Kraemer, RFD Marrysville, 
K 


an. 

Joseph B. Krug, 419 Coal St., Pottsville, 
Penna. 

Harold Kruse, 2847 Ninth Ave., Rock 
Island, Ill. 

Raymond A. Kubista, 2031 North Ave., 
Middleton, Wis. 

Carl Kunish, Lyon Co. Health Dept., 
Emporia, Kan. 

E. W. Larson, 423 Frederick St., Clay 
Ctr., Kansas 

Marion Laug, Michigan State College, 
East Lansing, Mich. 

H. S. Leedy, 7419 Walnut, Kansas City, 
Missouri 

Jack B. Lee, Payne Co. Health Dept., 
Stillwater, Okla. 

Walter K. Lloyd, Kraft Foods Co., Box 
1163, Chicago 90, IIl. 


Frank W. Logan, 2818 West Eaton, Seat- 
tle 99, Wash. 
— Long, City Dairy, Manhattan, 


an. 
Edward S. Love, Jr., 749 Third St. 
Huntington 1, W. Va. 
a: Luce, N-724 Park St., Colfax, 
A. E. Lundstrom, 635 N. Parkwood Lane, 
Wichita, Kansas 
Leo Maki, 908 Federal Bldg., Detroit, 


Mich. 

E. F. Malter, 811 Hiawatha Ave., Hia- 
Kan. . 

Samuel Mares, de la Pena, Gume- 
a Ezquier #65 Col. Parque As- 
turias, Mexico, D. F. 

Earl H. Martin, Midland Co. Health 
Dept., Midland, Mich. 

R. B. Maxey, Kansas State College, 
Manhattan, Kan. 

L. E. McCarty, Tonganoxie, Kansas 

W. R. McLean, USPHS Fidelity Bidg. 
2200, Kansas City, Mo. 

Glenn E. Merrill, 1540 Fairmont, Wichita, 

an. 

John W. Merriott, Centra! Kansas Coop. 
Creamery, Hillsboro, Kan. 

E. F. Meyer, DVM, Grand Rapids Health 
Dept., Grand Rapids, Mich. 

Emil Mikolajcik, Dept. of Dairy Tech- 
nology, Ohio State Univ., Columbus 
10, Ohio 

Howard P. Milleville, Food Processing, 
737 N. Michigan Ave., Chicago 11, IIl. 

Myrl Millsap, 3250 Fairfax Rd., Kansas 
City, Kan. 

O. D. Moore, 201 Norman Bldg., Dallas, 
Texas 

Capt. Wm. C. Moughon, U.S. Air Force, 
375th Med. Group, Air Force Base, 
Shepherd, Texas 

Ray Muchow, R 2, Loganville, Wis. 

_ Myers, 113 Kickapoo, Hiawatha, 


an. 

Nathan Nagle, Carbondale Branch Lab., 
Carbondale, III. 

Elmer E. Nelson, Linstrom Creamery, 
Lindstrom, Minn. 

Stanley Neilson, Clinton Pure Butter Co., 
Clinton, Iowa 

Fred A. Nichols, 69 W. Washington St., 
Room 200, Chicago 2, IIl. 

Donald J. 530 Berkshire 
Ave., Buffalo, N. Y. 

Cc. B: O'Connor, 425 S. Garden St., Bel- 
lingham, Wash. 

Philip Olmsted, Saginaw Health Dept., 
Saginaw, Mich. 

John C. Ostrom, 300 Public Safety Blidg., 
Seattle, Wash. 

Yoshiatsu Ozaki, Welfare Ministry, Tok- 
yo, Japan 

William A. Parks, 211 S. Brady, Urbana, 
Ill. 

W. D. Paschal, Lawrence Co. Health 
Dept., Lawrence, Kan. 

B. F. Pelton, Box 354, Spring Green, Wis. 

H. A. Peterson, Chisago City Coop. Cry., 
Chisago City, Minn. 

Lloyd S. Peterson, Box 341, Cashton, 
Wis. 

Ward K. Peterson, 2929 University Ave., 
Site 32, Madison 5, Wis. 


Edw. J. Pfeifer, 537 E. Sumner St., 


Hartford, Wis. 

M. L. Raines, State Health Dept., Austin, 
Texas 

Harold L. Ramos, Route No. 1, Box 27, 
Lafayette, La. 

D. L. RasmuSsen. Reinbecke, Iowa 


(Continued on next page) 
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New Diversey Bulletin 


The Diversey Corporation, Chi- 
cago, has just published Diversey 
Technical Bulletin #201 on Control 
of Thermoduric Bacteria in Dairy 
Products, second offering in the 
series known as the Diversey Tech- 
nical Library of Dairy Plant Sanita- 
tion. 

Copies of Diversey Technical Bul- 
letin #201 may be obtained by writ- 
ing to: Dairy Department, The Di- 
versey Corporation, 1820 Roscoe 
Street, Chicago 13, Illinois. 


TECHMICAL BULLETIN NO. 203 


CONTROL OF 
THERMODURIC BACTERIA IN 
DAIRY PRODUCTS 


RESEARCH DEPARTMENT 


The Diversey Corporation 


1820 Roscoe St. Chicago 13, 


Industrial Notes = 


Oakite Booklet on Cleaning 


Oakite has released a discussion 
of how steam-detergent cleaning 
saves time and work and helps cut 
costs in connection with industrial 
maintenance operations, presented 
in an illustrated folder available 
from Oakite Products, Inc., manu- 
facturers of industrial cleaning and 
related materials. 

The folder defines steam-detergent 
cleaning as the simultaneous applica- 
tion of three different actions: (1) 
the physical action of steam pressure 
and hot water working their way 
through successive layers of grease 
and dirt ; (2) the dissolving action of 
heat on oils, greases and other de- 
posits; and (3) the chemical action 
of the detergent in penetrating, wet- 
ting and emulsifying surface depos- 
its. 

The folder also supplies detailed 
specifications of the types of steam- 
cleaning equipment available from 
this manufacturer, and offers helpful 
data on the preparation of efficient 
working solutions for use with this 
equipment. Readers desiring free 
copies of this folder may obtain 
them by addressing Oakite Products, 
Inc., 38C Thames St., New York 6, 
N. Y. 
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Orville Rasmussen, 808 Harding Ave., St. 
Paul, Minn. : 

Harry a Read, 723 34th Ave., Seattle 22, 

ash. 

Wayne N. Renneke, North Branch, Minn. 

Vance Reynolds, Muskogee Co. Health 
Dept., Muskogee, Okla. 

Raleigh J. Richard, Acadia Parish Health 
Unit, Crowly, La. 

William I. Richards, 704 11 Ave. W.. 
Calgary, Alta., Canada 

Claude Rieviere, 3157 Ontario St., Mont- 
real, Quebec, Canada 

Ronald Robb, RFD 5, Lawrence, Kan. 

C. M. Robilliard, Jr., 3750 NE 5th St. 
Minneapolis, Ill. 

C. E. Rosenberg, c/o J. C. Olson Jr., 
Dairy Div. Univ. of - Minnesota, St. 
Paul 1, Minn. 

B. J. Rosenthal, Wyandotte Chem. Corp., 
Northwestern Bank Bldg., Minneapolis, 
Minn. 

Dee Sammons, Fairmont Foods Co., 431 
W. 14, Concordia, Kan. 

Nicholas J. Santora, 711 D So. Poplar 
St., Ottowa, Kan. 

Eugene M. Sautters, Rm. 109, City Hall, 
Bayard St., New Brunswick, N. J. 
Leonard G. Schock, 1725 Jackson St., 

LaCrosse, Wis. 

Leland Schultz, 90914 Summer St., Eau 
Clair, Wis. 

Lyall Searing, 300 Public Safety Budg., 

Seattle 4, Wash. 


New Members 
(Continued from preceding page) 


Bernhard H. Seefeldt, Fox’s Guernsey 
Dairy, Waukesha, Wis. 

Ernest Segesser, 456 S. Winter St., Adri- 
an, Mich. 

Dr. J. C. Selke, 30 Whitewood Rd., 
Toronto 12, Ontario, Canada 

~ Sellers, 1007 W 6th, Lawrence, 

an. 

W. K. Sharpe, Dept. of Health & Wel- 
fare, Charlottetown, P.E.I. Can. 

Glen A. Shaw, 220 N 4th St., St. Louis 4, 
Mo. 

Philip Shirley, Route #1, Box 68, Eaton 
Rapids, Mich. 

Frank Skapyak, Turtle Lake, Wis. 

Vic. Soderstrom, 120 E. 6th St., Junction 
City, Kan. 

Rolland Spaun, Chemlab, Michigan Dept. 
of Agriculture, Lansing, Mich. 

Lloyd B. Spivak, Prairie Farms of West- 
ern Ill., Mount Sterling, III. 

Lt. Col. Mervyn B. Starnes, 1819 W. 
Pershing Rd., Chicago 9, Ill. 

Benjamin J. Stenson, Health Dept., King- 
fisher, Okla. 

Alfred D. Stocking, 
Wash. 

David R. Strobel, Dairy Branch PMA, 
USDA, Washington, D. C. 

M. L. Strommer, P. O. Box 116, Aber- 
deen, Wash. 

Vernon D. Sturm, 6 & High St., Baldwin, 
Kan. 


East Stanwood, 


H. N. Stuverude, 1236 6th Ave. S. E., 
Rochester, Minn. 

Earl Teal, Ontario, Wis. 

John F. Tienken, Jr., Box 535, Cameron, 
W 


Dave T. Tyler, 314 W. Sherman Ave., 
Ft. Atkinson, Wis. ; 

Dennis Urban, University of Wisconsin, 
Apt. 123, Badger, Wis. 

Albert C. Waite, Wilson, N. Y. 

F. T. Walker, City Hall, Salina, Kan. 

Elmer Weibel, Beatrice Foods Co., Oska- 
loosa, Kan. 

Howard M. Weindel, State Board of 
Health, Topeka, Kan. 

Robert Weir, 1816 Polk, Great Bend, Kan. 

J. Harper Wetherington, New Bern, 


Miles Wheeler, R. 2, Blair, Wis. 

Arthur Wiedemer, RR 2, Box 220, Cov- 
ington, Ohio 

H. V. Wilkerson, 700 W. Central, Wich- 
ita, Kan. 

J. L. Winges, c/o J. J. C. Olson, Jr., Dairy 
Div., Univ. of Minnesota, St. Paul 1, 
Minn. 

Harry S. Workman, New Cumberland, 
W. Va. 

Earl O. Wright, Dept. of Dairy Industry, 
Univ. of Wisconsin, Madison 6, Wis. 
Thomas F. Wyatt, Health Dept., Clare- 

more, Okla. 

George Wynn, R.R. #1, Danville, Ill. 

Walter Zobrist, 2414 East 60th St., Seat- 
tle 5, Wash. 
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Many bottle caps serve equally well in guarding 


milk against contamination until it reaches the con- 


sumer. But none offer more complete protection 


after delivery than Seal-Hood and Seal-Kap. 


Both closures are easily removed. No special tool 


or prying fork is required. The hand need never 


touch the pouring lip. And once removed, both 


Seal-Hood and Seal-Kap snap snugly back on, as 


often as necessary, for maximum protection till 


the bottle is emptied. Being one-piece caps, they 


also obviate the tendency to discard a separate 


hood. 


In every respect . . . wherever they’re used .. . 


Seal-Hood and Seal-Kap are doing a job of pro- 


tecting milk—completely. (And dairymen like the 


single-operation economy of these two closures.) 


AMERICAN SEAL-KAP CORP. 


11-05 44th DRIVE, LONG ISLAND CITY 1, N.Y. 


ADVERTISEMENTS 


KILL Thermodurics and 
Clean at the Same Time! 


AKITE Cleaner-Sanitizer, new deter- 
gent-quaternary compound, simultane- 
ously removes fat and protein deposits 
and kills heat-resisting bacteria . . . cuts 
bacteria counts as much as 90% ... 
controls bacteria between milkings. Safe 
on hands, udders, rubber. 


FREE FOLDER F7799 gives facts. Ask 
your Oakite Technical Service Represent- 
ative, or write. Oakite Products, Inc., 
38C Thames St., New York 6, N. Y. 


RESEARCH 
DIVISION 


I Service Rep fati 


MINERALIGHT Ultra-Violet Light 
FOR DETECTING MILKSTONE, FATS AND OTHER SOILS 


For Sanitarians, Field 
Men and Inspectors 
Mineralight is a compact port- — 
able long wave ultra-violet light | 
which causes fluorescence in 
milkstone, fats, and other soils 
not readily seen by the eye. 
like a flashlight. Operates 
110 V-AC or batteries. Adapter 
available for 110 V-DC. Carry- 4 
ing case optional, but necessary .=™ 
for battery-operation. Moderate 
cost Valuable aid to any size 
plant. Indispensable in improv- | 
ing sanitary standards. Write {| 
for literature 


KLENZADE PRODUCTS, 


BUY 
DEFENSE 
BONDS 


INC., BELOIT, WIS. 


DOING A JOB 
CLEANING AND GERMICIDAL MATERIALS 
ves Loccied in } 
| Principal Cities of United States and Canada 
yor 
CO 
| 
xI 


